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This paper proposes an explanation of why it can be rational for the
profit-maximizing managers of an acquiring  firm to conduct a takeover,
even when doing so reduces shareholder value. If a firm fears that one of
its rivals will gain competitive advantage from taking over some third firm,
i can be rational for the first firm to preempt this merger with a takeover
attempt of its own. This attempt can be optimal even if it requires the first
firm to “overpay” relative to the increase in the joint profits of the com-
bined firms. The paper first presents a model formalizing the above intui-
tion. Then an event study is conducted to test the preemption theory. The
empirical results are consistent with the predictions of the preemption the-




A cikk alternatív magyarázatot ad arra, hogy miért lehet ésszerű egy fel-
vásárló vállalat vezetőinek egy felvásárlást végrehajtani még akkor is, ha
ezzel csökkentik a részvényesek jólétét. Ha egy vállalat attól tart, hogy egy
riválisa versenyelőnyre tehet szert egy másik vállalat felvásárlásával, akkor
egy megelőző felvásárlás  racionális lehet, még az esetben is, ha ez azzal
jár, hogy az első vállalatnak többet kell fizetnie, mint a felvásárlásból szár-
mazó profit-növekmény. A cikk először egy, a fenti intuíciót formalizáló
modellt mutat be, majd, a második részben egy esettanulmanyon keresztül
teszteli a “megelőzési elmélet” előrejelzéseit. Az empirikus eredmények
igazolják a megelőzési elméletet az alternatív arrogancia és ügynök elmé-





Wklv sdshu sursrvhv dq h{sodqdwlrq ri zk| lw fdq eh udwlrqdo iru wkh surw0
pd{lpl}lqj pdqdjhuv ri dq dftxlulqj up wr frqgxfw d wdnhryhu/ hyhq zkhq grlqj
vr uhgxfhv vkduhkroghu ydoxh1 Li d up ihduv wkdw rqh ri lwv ulydov zloo jdlq frpshwlwlyh
d g y d q w d j hi u r pw d n l q jr y h uv r p hw k l u g u p /l wf d qe hu d w l r q d oi r uw k h u v w u pw r
suhhpsw wklv phujhu zlwk d wdnhryhu dwwhpsw ri lwv rzq1 Wklv dwwhpsw fdq eh
rswlpdo hyhq li lw uhtxluhv wkh uvw up wr ryhusd| uhodwlyh wr wkh lqfuhdvh lq wkh
mrlqw surwv ri wkh frpelqhg upv1 Wkh sdshu uvw suhvhqwv d prgho irupdol}lqj wkh
deryh lqwxlwlrq1 Wkhq dq hyhqw vwxg| lv frqgxfwhg wr whvw wkh suhhpswlrq wkhru|1
Wkh hpslulfdo uhvxowv duh frqvlvwhqw zlwk wkh suhglfwlrqv ri wkh suhhpswlrq wkhru|/
dv rssrvhg wr wkh dowhuqdwlyhv ri kxeulv dqg djhqf| wkhrulhv1
￿L dp juhdwo| lqghewhg wr p| glvvhuwdwlrq fkdlu/ Zlooldp Urjhuvrq iru klv hqfrxudjhphqw dqg lqvljkw1
P| dgylvruv= Urehuw Sruwhu/ Wrgg Sxoylqr/ Dvkhu Zrolqvn| kdyh ehhq yhu| khosixo dqg vxssruwlyh1 L
dovr wkdqn Nhqw Gdqlho/ Plfkdho Ilvkpdq/ Wkrpdv Jhudjwk|/ Wkrpdv O|v/ Urehuw PfGrqdog/ Urehuw
Yljixvvrq/ Wkrpdv Zlvhpdq/ Pdun Zlwwh dqg hvshfldoo| Shwhu Hvr dqg \rvvl Vslhjho/ iru wkhlu khosixo
frpphqwv1 Doo uhpdlqlqj huuruv duh plqh1 Ilqdqfldo vxssruw iurp Qruwkzhvwhuq Xqlyhuvlw| Judgxdwh
Uhvhdufk Judqw dqg iurp Wkh Fhqwhu iru wkh Vwxg| ri Lqgxvwuldo Rujdql}dwlrq dw Qruwkzhvwhuq Xqlyhuvlw|
lv judwhixoo| dfnqrzohjhg1
|D!oldwlrq= Ghsduwphqw ri Hfrqrplfv/ Qruwkzhvwhuq Xqlyhuvlw|1 5336 Vkhulgdq Urdg/ Hydqvwrq LO
9353;1 H0pdlo= m0proqduCqzx1hgx4 Lqwurgxfwlrq
D qxpehu ri hpslulfdo vwxglhv h{dplqh wkh h{whqw wr zklfk wdnhryhuv lpsuryh wdujhw dqg
elgghu upv* ydoxh1 Wkh hylghqfh lqglfdwhv wkdw wkh dftxluhg up*v vkduhkroghuv ehqhw/
dqg wkdw wkh dftxlulqj up*v vkduhkroghuv duh hlwkhu zruvh r ru dw ehvw xqdhfwhg +Mhqvhq
dqg Uxedfn 4<;6,14 Wkhvh idfwv vhhp wr eh lqfrqvlvwhqw zlwk wkh qhrfodvvlfdo dvvxpswlrqv
ri udwlrqdolw| dqg surw0pd{lpl}dwlrq1 Li phujhuv duh gulyhq e| surw0pd{lpl}dwlrq/ wkhq
zk| gr h{hfxwlyhv ri wkh dftxlulqj upv riwhq sd| pruh iru wkh wdujhw wkdq lv mxvwlhg e|
lwv pdunhw ydoxhB H{lvwlqj wkhrulhv h{sodlq wklv sx}}oh e| txhvwlrqlqj wkh udwlrqdolw| ri
pdqdjhuv ru wkhlu frpplwphqw wr vkduhkroghu ydoxh0pd{lpl}lqj ehkdylru15
Wkh uvw sduw ri wklv sdshu sursrvhv d qhz wkhru| ri zk| dftxlulqj upv sxuvxh
ydoxh0ghfuhdvlqj krul}rqwdo phujhuv hyhq li pdqdjhuv duh udwlrqdo dqg wu|lqj wr pd{lpl}h
vkduhkroghuv* ydoxh1 Li d up ihduv wkdw rqh ri lwv ulydov zloo jdlq odujh frvw vdylqjv ru
h!flhqflhv iurp wdnlqj ryhu vrph wklug up/ wkhq lw fdq eh udwlrqdo iru wkh uvw up wr
suhhpsw wklv phujhu zlwk d wdnhryhu dwwhpsw ri lwv rzq1 E| suhhpswlqj wkh ulydo up*v
elg/ wkh uvw up dyrlgv wkh uhgxfhg surwv lw zrxog kdyh vxhuhg kdg lwv ulydo ehhq
vxffhvvixo/ exw lwv srvw0phujhu surw frxog vwloo ghfuhdvh uhodwlyh wr lwv suh0phujhu surw1
Wklv suhhpswlrq fdq eh rswlpdo hyhq li lw uhtxluhv wkh uvw up wr ryhusd| uhodwlyh wr wkh
lqfuhdvh lq wkh mrlqw surwv ri wkh frpelqhg upv16 Lq wklv fdvh/ suhhpswlrq ghfuhdvhv
4Eudgoh|/ Ghvdl dqg Nlp +4<;;, dqg vwxglhv vxuyh|hg e| Mduhoo/ Eulfnoh| dqg Qhwwhu +4<;;, irxqg
vwhdglo| ghfuhdvlqj uhwxuqv wr dftxlulqj frpsdqlhv iurp wkh 4<93v wkurxjk wkh 4<;3v1 Uhfhqw zrun e|
Ehwwrq dqg Hfner +4<<<, dqg Vfkzhuw +4<<9, vxssruw wkhvh qglqjv1 Khdo| hw1 do1 +4<<5, irxqg wkdw
lqgxvwu|0dgmxvwhg shuirupdfh ri wkh phujlqj upv lpsuryhg lq wkh srvwphujhu shulrg1 Iru dq h{whqvlyh
olwhudwxuh uhylhz vhh Zhvwrq/ Fkxqj dqg Vlx +4<<:, dqg Vlurzhu +4<<:,1
5Uroo +4<;9, sursrvhv wkh kxeulv k|srwkhvlv wr h{sodlq zk| pdq| dftxlulqj upv lqfxu orvvhv1
Vxssrvh wkdw wkhuh duh qr srvvleoh jdlqv lq d wdnhryhu dfwlylw|1 Dffruglqj wr Uroo/ pdqdjhuv wuxvw wkhlu
rzq ydoxdwlrqv pruh wkdq wkh| wuxvw wkh pdunhw ydoxdwlrq/ dqg wkh| zloo dwwhpsw wdnhryhuv rqo| zkhq
wkh| eholhyh wkh| kdyh irxqg xqghuydoxhg upv1 Li wkh pdunhw dqg pdqdjhuv +rq dyhudjh, duh erwk
fruuhfw/ wdnhryhu dwwhpswv zloo rqo| rffxu lq upv zkhuh pdqdjhuv* hvwlpdwhv duh ryhuo| rswlplvwlf dqg
vr deryh wkh dyhudjh1 Dv d uhvxow wkh| zloo lqfxu orvvhv lq wdnhryhuv1 Dffruglqj wr wklv wkhru|/ pdqdjhuv/
ehfdxvh ri wkhlu kxeulv/ uhixvh wr dffrxqw iru wkh eldvhv lq wkhlu hvwlpdwhv1 Wklv ehkdylru sdudoohov wkdw
ri xqvrsklvwlfdwhg elgghuv lq d frpprq ydoxh dxfwlrq/ zkr gr qrw dgmxvw iru wkh zlqqhu*v fxuvh1
Djhqf| sureohpv kdyh ehhq lghqwlhg dv dqrwkhu srvvleoh fdxvh iru orvv0lqfxuulqj dftxlvlwlrqv1 Pdq0
djhuv ri dftxlulqj upv pd| qrw eh dfwlqj lq wkh ehvw lqwhuhvw ri vkduhkroghuv zkloh pdnlqj dftxlvlwlrq
ghflvlrqv1 Vhyhudo prwlyhv kdyh ehhq dvvljqhg wr pdqdjhuv iru jrlqj rq dq dftxlvlwlrq elqjh1 Vrph
h{dpsohv duh= glyhuvlfdwlrq ri pdqdjhuv* shuvrqdo sruwirolrv +Dplkxg dqg Ohy 4<;4,/ wkh xvh ri iuhh
fdvk  rz wr lqfuhdvh wkh vl}h ri wkh up +Mhqvhq 4<:9,/ dqg d ghvluh wr lqfuhdvh wkh vl}h ri wkh up vr
wkdw lw ehfrphv pruh ghshqghqw xsrq lwv pdqdjhphqw +Vkohlihu dqg Ylvkq| 4<;<,1
6Ilvkpdq +4<;;, dovr vwxglhv d suhhpswlyh prwlyh iru phujhu1 Krzhyhu lq klv prgho wkh suhhpswlrq
kdsshqv lq wkh elgglqj skdvh dqg kh grhv qrw frqvlghu wkh vwudwhjlf hhfw ri wkh grzqvwuhdp frpshwlwlrq1
4wkh qhw surwv ri erwk wkh ulydo dqg wkh phujhg upv1 Lq dq h!flhqw vwrfn pdunhw/ vwrfn
sulfhv uh hfw fxuuhqw dqg h{shfwhg ixwxuh qhw surwv1 Li glvfrxqwhg fdvk  rz idoov/ wkh
vwrfn sulfh pxvw dovr idoo +fhwhulv sdulexv,1
Lq wkh uvw sduw ri wkh sdshu d wzr0vwdjh prgho lv suhvhqwhg wr irupdol}h wklv lqwxlwlrq1
Lq wkh uvw vwdjh/ upv ghflghv krz pxfk wkh| zdqw wr elg iru wkh wdujhw up ghshqglqj rq
wkh v|qhujlhv wkdw fdq eh uhdol}hg diwhu wkh phujhu1 Lq wkh vhfrqg vwdjh wkh uhpdlqlqj upv
frpshwh lq wkh grzqvwuhdp/ srvw0phujhu pdunhw1 Vxejdph0shuihfw Qdvk htxloleulxp lv
xvhg dv d vroxwlrq frqfhsw1 Wkxv/ wkh dqdo|vlv lv frqgxfwhg edfnzdug iurp wkh odvw vwdjh
wr wkh uvw1 Li wkh phujhu lv sulydwho| surwdeoh iru rqh up/ zlwkrxw frqvlghulqj wkh
sulfh/ wkhq lw lv surwdeoh iru lwv ulydo dv zhoo1 Wkhuhiruh/ zkhq d up lv fdofxodwlqj lwv
zloolqjqhvv wr sd| wr sxufkdvh wkh wdnhryhu wdujhw/ lw vkrxog udwlrqdoo| h{shfw wkdw wkhlu
lwv zloo sxufkdvh wkh wdujhw li lw grhv qrw1 Zkhq wkhuh duh odujh frvw0vdylqjv iurp wkh
phujhu/ upv qrw lqyroyhg lq wkh phujhu duh dfwxdoo| kxuw e| wkh pruh h!flhqw phujhg
ulydo1 Wkh ehqhw ri wkh phujhu lv qrw rqo| wkh lqfuhdvhg h!flhqf| diwhu wkh phujhu exw
wkh ulydo lv suhyhqwhg iurp sxufkdvlqj wkh wdnhryhu wdujhw dv zhoo1 Frqvlghulqj wklv/ hdfk
up fdofxodwhv lwv rshudwlqj surw lq wkh vhfrqg vwdjh dv li lw zhuh ru dv li wkh ulydo zhuh
phujlqj zlwk wkh wdujhw up1 Wkhvh ydoxhv ghqh wkh ydoxh ri wkh wdujhw up iru hdfk
srwhqwldo dftxluhu1 Udwlrqdo ydoxh0ghfuhdvlqj phujhuv rffxu li wkh rshudwlqj surw ri wkh
dftxlulqj up plqxv wkh sulfh lw sdlg iru wkh wdujhw lv orzhu wkdq wkh dftxlulqj up*v
surw ehiruh wkh phujhu1 Wklv fdq kdsshq li wkh v|qhujlhv duh odujh hqrxjk1 Lq wklv fdvh
ulydov zloo eh zruvh r dv zhoo diwhu wkh phujhu1
D suhglfwlrq ri wkh suhhpswlrq wkhru| lv wkdw zkhq wkh dftxlulqj up orvhv ydoxh dv
d frqvhtxhqfh ri wkh wudqvdfwlrq/ wkh ulydov vkrxog orvh ydoxh dv zhoo1 Wklv suhglfwlrq
fdqqrw eh uhfrqflohg zlwk wkh suhglfwlrqv ri wkh hduolhu wkhrulhv wkdw wulhg wr h{sodlq zk|
ydoxh0ghfuhdvlqj phujhuv rffxu1 Li dftxlulqj upv* pdqdjhuv duh luudwlrqdo dqg2ru wkh|
duh qrw pd{lpl}lqj wkh ydoxh ri wkhlu upv wklv vkrxog ehqhw wkh ulydov ru dw ohdvw ohdyh
wkhp xqdhfwhg1 Wkh vhfrqg sduw ri wklv sdshu whvwv k|srwkhvhv wkdw iroorz iurp wkh
suhhpswlrq wkhru|/ xvlqj d vdpsoh ri 49: dftxlvlwlrqv ehwzhhq 4<;404<<;1
Ilyh k|srwkhvhv duh whvwhg1 K|srwkhvhv  dqg 2/ zklfk iroorz iurp wkh vlpsoh ydoxh0
Lq klv prgho/ mxps elgglqj vljqdov kljk ydoxdwlrq dqg wkxv vhuyhv wr suhhpsw frpshwlwlrq1 Lq wkh
prgho suhvhqwhg lq wklv sdshu/ mxps elgglqj zrxog pdnh wkh ulydov elg pruh djjuhvvlyho| ehfdxvh ri wkh
grzqvwuhdp frpshwlwlrq1
5pd{lpl}lqj ehkdylru ri wkh pdqdjhuv ri wkh dftxlulqj upv/ duh wkdw wkh ydoxh ri wkh
dftxlulqj upv dqg wkh djjuhjdwh ydoxh ri wkh phujlqj upv vkrxog lqfuhdvh dw wkh dq0
qrxqfhphqw ri wkh phujhu1 Wkh djjuhjdwh ydoxh ri wkh phujlqj upv lqfuhdvhv dqg wkh
dftxlulqj upv ehqhw iurp phujhu rq dyhudjh/ exw yhu| riwhq +durxqg 83( ri wkh vdp0
soh, wkh| lqfxu vxevwdqwldo orvvhv1 Wkh orvv ri wkh dftxlulqj up lv lqfrqvlvwhqw zlwk wkh
vlpsoh ydoxh0pd{lpl}dwlrq dvvxpswlrq1
Lq frqwudvw/ wkh suhhpswlrq prgho fdq h{sodlq zk| dftxlulqj upv sxuvxh wdnhryhuv
wkdw ghfuhdvh wkhlu ydoxh1 K|srwkhvlv  lv wkdw/ zkhq wkh dftxlulqj up orvhv ydoxh/ zh
vkrxog revhuyh qhjdwlyh fxpxodwlyh deqrupdo uhwxuqv iru wkh ulydov durxqg wkh dqqrxqfh0
phqw gdwh1 Wkh uhvxowv duh/ rq dyhudjh/ frqvlvwhqw zlwk wklv suhglfwlrq1 Zkhq dftxlulqj
upv orvh/ wkh ulydov dovr vxhu rq dyhudjh/ vlqfh suhhpswlrq zloo kxuw wkh ulydo upv1
Pruh wkdq 93( ri wkh ulydov lq wkh vdpsoh kdg qhjdwlyh h{fhvv uhwxuqv zkhq wkh dftxlulqj
upv kdg qhjdwlyh h{fhvv uhwxuqv17 Wr h{sodlq zk| wkh rwkhu 73( kdg srvlwlyh uhwxuqv/
d voljkw prglfdwlrq ri wkh ehqfkpdun prgho fdoohg wkh dftxlvlwlrq suredelolw| k|srwk0
hvlv lv lqwurgxfhg1 K|srwkhvlv e fodlpv wkdw phujhuv fdq vljqdo ixwxuh phujhuv wkdw fdq
l q f u h d v hw k hv w r f ns u l f hr iu l y d o vz k rd u hh { s h f w h gw re h f r p hi x w x u hw d u j h w v 1L qw k hv d p s o h
dssur{lpdwho| 53( ri wkh ulydov dfwxdoo| ehfdph wdujhwv odwhu1 K|srwkhvlv e lv whvwhg lq
wzr vxevdpsohv1 Ulydov wkdw ehfrph wdujhwv odwhu kdyh vljqlfdqwo| srvlwlyh fxpxodwlyh
deqrupdo uhwxuq durxqg wkh dqqrxqfhphqw gdwh zkloh ulydov zkr gr qrw ehfrph wdujhwv
kdyh vljqlfdqwo| qhjdwlyh deqrupdo uhwxuq1 Wkh uhvxowv dovr vxjjhvw wkdw wkh hhfw rq
ulydov lv qrw dq ryhudoo qhjdwlyh lqgxvwu| vkrfn exw lw lv gxh wr wkh phujhu1
K|srwkhvlv D fodlpv wkdw wkh fkdqjh lq wkh djjuhjdwh ydoxh ri wkh phujlqj upv/ zklfk
vkrxog ghshqg rqo| rq wkh v|qhujlhv ri wkh phujhu/ vkrxog eh qhjdwlyho| fruuhodwhg zlwk
wkh dftxlulqj upv* deqrupdo uhwxuqv1 Wkh uhvxowv vkrzv wkdw wkh fruuhodwlrq lqghhg
qhjdwlyh exw lw lv qrw vljqlfdqw1 Wklv pd| eh gxh wr wkh xqghu0hvwlpdwlrq ri wkh wdujhw
up*v uhwxuq ru ehfdxvh rxu vdpsoh frqvlvwv ri ulydov upv wkdw zhuh qrw vwurqjo| dhfwhg
7Lq wkh hpslulfdo qdqfh olwhudwxuh wkhuh duh sdshuv e| Hfner +4<;6,/ Vwloopdq +4<;6,/ Hfner+4<;8,/
Hfner dqg Zlhu +4<;8,/ dqg Hfner +4<<5, h{dplqlqj wkh ulydov* vwrfn sulfh uhdfwlrq dw phujhu dqqrxqfh0
phqw1 Wkhvh sdshuv whvw wkdw d krul}rqwdo phujhu lv dqwlfrpshwlwlyh ru qrw1 Li wkh dqqrxqfhphqw ri d
krul}rqwdo phujhu h{shfwhg wr lqfuhdvh wkh suredelolw| ri vxffhvvixo frooxvlrq/ ru wkdw holplqdwhv rqh ri
wkh frpshwlwruv ri wkh sulfh ohdghu/ wkh pdunhw zrxog lpsrxqg wkh uhvxowlqj h{shfwhg lqfuhdvh lq wkh
lqgxvwu|*v prqrsro| uhqwv lq wkh pdunhw ydoxhv ri wkh phujlqj upv* forvh frpshwlwruv1 Doo ri wkhvh sd0
shuv kdyh uhmhfwhg wkh frooxvlrq k|srwkhvlv lq idyru ri wkh dowhuqdwlyh k|srwkhvlv wkdw krul}rqwdo phujhuv
h{shfwhg wr jhqhudwh surgxfwlyh h!flhqflhv1 Vlqfh wkh| zhuh lqwhuhvwhg lq wkh dqwlwuxvw lpsolfdwlrq ri
wkh phujhuv wkh| gr qrw frqvlghu wkh sureohp zk| ydoxh0ghfuhdvlqj phujhuv kdsshq1
6e| wkh phujhu1
Wkh kxeulv dqg wkh djhqf| prghov* hpslulfdo suhglfwlrqv duh glvwlqjxlvkdeoh iurp wkh
suhglfwlrqv ri wkh suhhpswlrq prgho1 Li phujhuv kdsshq ehfdxvh ri pdqdjhuldo kxeulv ru
djhqf| sureohpv/ ulydov vkrxog eh xqlirupo| ehwwhu r ru dw ohdvw xqdhfwhg zkhq wkh
vwrfn sulfh ri wkh frpelqhg upv gurs1 Wkh suhhpswlrq prgho suhglfwv wkdw wkh ulydov*
vwrfn sulfh kdv wr idoo dv zhoo1 Lq wkh vdpsoh wkh suhglfwlrqv ri wkh kxeulv dqg djhqf|
prghov duh uhmhfwhg lq idyru ri wkh suhhpswlrq wkhru|1
Wkh Lqgxvwuldo Rujdql}dwlrq olwhudwxuh rq phujhuv dvvxphv wkdw pdqdjhuv duh udwlrqdo
dqg pd{lpl}h wkh surw ri vkduhkroghuv1 Xqghu wkhvh dvvxpswlrqv wklv olwhudwxuh irfxvhv
xsrq wkh hhfw ri phujhuv rq surgxfw pdunhw frpshwlwlrq/ h{ srvw surwv/ dqg zhoiduh
jdlqv1 Prvw ri wkh hduo| sdshuv vwxg| d vwdwlf roljrsro| prgho wr h{dplqh wkh lqfhqwlyhv wr
phujh lq fdvhv ri hlwkhu Frxuqrw ru Ehuwudqg frpshwlwlrq1 Vdodqw/ Vzlw}hu/ dqg Uh|qrogv
+4<;6, kdyh irxqg wkdw lq d v|pphwulf Frxuqrw prgho zlwk olqhdu ghpdqg dqg lghqwlfdo
frqvwdqw dyhudjh frvw/ phujhuv duh xqsurwdeoh dv orqj dv wkh| gr qrw hqfrpsdvv dw ohdvw
;3( ri wkh pdunhw18 Wkh surwv hduqhg e| wkh phujhg xqlw zloo eh ohvv wkdq wkh vxp
ri wkh surwv ri wkh phujlqj sduwqhuv ehiruh wkh phujhu1 Wklv rffxuv ehfdxvh phujhu
sduwlflsdqwv gr qrw fdswxuh doo wkh surwv wkdw uhvxow iurp wkhlu phujhu1 Wkh frqwudfwlrq
lq rxwsxw e| wkh phujhg up lv rvhw e| lqfuhdvhg surgxfwlrq ri frpshwlwruv1 Ghqhfnhuh
dqg Gdylgvrq +4<;6, kdyh vkrzq wkdw li upv hqjdjh lq sulfh frpshwlwlrq dqg wkhlu
surgxfw duh glhuhqwldwhg/ wkhq phujhuv ri dq| vl}h duh ehqhfldo1 Shuu| dqg Sruwhu
+4<;8, frqvlghuhg d pruh jhqhudo pdunhw vwuxfwxuh dqg dv|pphwulf upv zlwk glhuhqw
frqyh{ frvw ixqfwlrqv1 Wkh| dovr irxqg d vwurqjhu lqfhqwlyh wr phujh wkdq Vdodqw hw do1
+4<;6,1 Ohylq +4<<3, h{whqgv wkh Vdodqw hw do1 +4<;6, dqdo|vlv e| uhod{lqj wkh dvvxpswlrqv
wkdw wkh phujhg up frpshwhv lq d Frxuqrw idvklrq hyhq diwhu wkh phujhu1 Ohylq*v uhvxowv
vkrz wkdw li upv zlwk froohfwlyh pdunhw vkduhv ri ohvv wkdq 83 shufhqw phujh/ wkhq dq|
frqwudfwlrq ri wkhlu rxwsxw zloo fxw wkhlu surwv dqg lqfuhdvh zhoiduh1 Iduuhoo dqg Vkdslur
+4<<3, surylgh d jhqhudo prgho zklfk frqwdlqv wkh prghov e| Vdodqw hw do1+4<;6,/ Shuu|
dqg Sruwhu +4<;8, dqg Ohylq +4<<3, dv vshfldo fdvhv1 Wkh| suryh wkdw phujhuv fdq eh
sulydwho| surwdeoh lq d vwdwlf Frxuqrw pdunhw rqo| li wkh| jhqhudwh v|qhujlhv19 Wkh
8Wklv qxpehu +;3(, lv dq duwlidfw ri Frxuqrw frpshwlwlrq zlwk olqhdu ghpdqg dqg frqvwdqw pdujlqdo
frvw1
9Ndplhq dqg ]dqj +4<<3/ 4<<4/ 4<<6, dqg Jrzulvdqndudq +4<<<, lqyhvwljdwh wkh g|qdplfv ri wkh
dftxlulqj surfhvv dqg h{soruh wkh lqwhughshqghqfh ehwzhhq wkh phujhuv1
7vhfrqg vwdjh ri wkh prgho suhvhqwhg lq wklv sdshu lv vlplodu wr Iduuhoo dqg Vkdslur +4<<3,1
Wkh| uhvwulfw wkhlu dqdo|vlv wr fdvhv zkhuh dftxluhuv gr qrw orvh1 Wklv sdshu vkrzv wkdw
hyhq li v|qhujlhv duh suhvhqw dqg wkh phujhu lv sulydwho| surwdeoh/ fdvhv h{lvw lq zklfk
ehfdxvh ri wkh suhhpswlyh prwlyhv/ upv hqg xs sd|lqj pruh iru wkh wdujhw frpsdq| wkdq
wkh lqfuhdvh lq wkhlu surwv lq wkh srvw0phujhu pdunhw1 Suhhpswlyh phujhuv fdq kdsshq
erwk lq Frxuqrw ru Ehuwudqg frpshwlwlrq zlwk glhuhqwldwhg surgxfw pdunhwv1 Wklv sdshu
dqdo|}hv wkh fdvh ri Frxuqrw frpshwlwlrq lq wkh grzqvwuhdp pdunhw1
Wkh rwkhu olqh ri uhvhdufk frqqhfwhg wr wkh prgho ri wklv sdshu lv wkh suhhpswlyh
sdwhqw olfhqflqj +vhh vxuyh| e| Ndplhq +4<<5,, dqg dxfwlrqv zlwk h{whuqdolwlhv olwhudwxuh1
Duurz +4<95, glvfxvvhg krz wkh ydoxh ri d sdwhqw rq d frvw0uhgxflqj lqqrydwlrq frxog
ghshqg rq wkh xqghuo|lqj pdunhw vwuxfwxuh +wkdw lv dvvxphg wr eh hlwkhu frpshwlwlyh
ru prqrsrolvwlf,1 Kh irxqg wkdw olfhqvlqj wr d phpehu ri d grzqvwuhdp frpshwlwlyh
lqgxvwu| |lhogv pruh uhyhqxh wkdq olfhqvlqj wr d prqrsrolvw1 Jloehuw dqg Qhzehu| +4<;5,
xvh dq dxfwlrq prgho wr vwxg| zkhwkhu d prqrsrolvw lqfxpehqw ru d srwhqwldo hqwudqw
lv zloolqj wr sd| pruh iru dq lqqrydwlrq1 Wkhlu pdlq uhvxow lv wkdw wkh prqrsrolvw zloo
wdnh lqwr dffrxqw wkh srwhqwldo qhjdwlyh h{whuqdolwlhv ri orvlqj wkh dxfwlrq dqg zloo sd|
pruh wr suhhpsw lwv ulydo1 Sdshuv zklfk duh prvw forvho| uhodwhg wr wklv sdshu duh Ndplhq
dqg Wdxpdq +4<;7/ 4<;9, dqg Ndw} dqg Vkdslur +4<;8/ 4<;9, zkr uh0h{dplqh wkh uhvxowv
ri Duurz lq wkh fdvh zkhq wkh grzqvwuhdp lqgxvwu| lv roljrsrolvwlf1 Wkh| vwxg| vhyhudo
yduldwlrqv ri d edvlf prgho zklfk kdv wkh iroorzlqj vwuxfwxuh= lq wkh uvw vwdjh wkh sdwhqwhh
ghflghv wkh irupdw ri wkh surfhgxuh xvhg wr vhoo wkh olfhqvhv dqg wkh qxpehu ri olfhqvhv kh
zdqwv wr vhoo1 Lq wkh vhfrqg vwdjh upv ghflgh vlpxowdqhrxvo| zkhwkhu ru qrw wr sxufkdvh
d olfhqvh/ dqg krz pxfk wr elg iru d olfhqvh1 Lq wkh wklug vwdjh wkh upv lq wkh roljrsro|
frpshwh hlwkhu wkurxjk txdqwlwlhv ru sulfhv1 Wkh pdlq uhvxow lv wkdw iurp wkh vhoohuv
srlqw ri ylhz dq dxfwlrq grplqdwhv erwk {hg ihh dqg ur|dowlhv frqwudfwv1 Wkh prgho
suhvhqwhg lq wklv sdshu kdv d vlplodu vwuxfwxuh wr wkhvh prghov/ exw wkh phujhu jdph lv
pruh frpsoh{ wkdq olfhqvlqj1 Phujhuv fdq kdyh hlwkhu srvlwlyh ru qhjdwlyh h{whuqdo hhfwv
rq ulydov ghshqglqj rq wkh vl}h ri wkh v|qhujlhv1 Ehfdxvh ri wkdw wkhuh lv qr v|pphwulf
sxuh vwudwhj| htxloleulxp lq wkh prgho lq wklv sdshu1
Lq doo sdshuv phqwlrqhg deryh/ doo uhohydqw lqirupdwlrq lv frpprq nqrzohgjh iru wkh
sduwlflsdqwv1 Mhklho dqg Progrydqx +5333, frqvlghu d elgglqj prgho zlwk lqfrpsohwh
8lqirupdwlrq zkhuh wkh rxwfrph ri wkh dxfwlrq iru d uhvrxufh dhfwv ixwxuh grzqvwuhdp
frpshwlwlrq yld d uhgxfhg0irup h{whuqdolw| ixqfwlrq/ exw wkh| glg qrw frqvlghu wkdw
lqirupdwlrq uhyhdohg wkurxjk wkh elg fdq eh xvhg dv vljqdo wkdw dovr fdq dhfw ixwxuh lq0
whudfwlrqv1 Proqdu +5333, frqvlghuv wkh phujhu jdph zlwk dv|pphwulf lqirupdwlrq zkhuh
elgv fdq frqyh| lqirupdwlrq1 Li diwhu wkh dxfwlrq/ wkh lqirupdwlrq lv vwloo dv|pphwulf/ elgv
fdq lq xhqfh wkh sd|rv ri wkh vhfrqg vwdjh jdph1 Ghshqglqj rq zkhwkhu wkh dfwlrqv ri
wkh upv duh vwudwhjlf vxevwlwxwhv ru frpsohphqwv lq wkh vhfrqg vwdjh dqg rq wkh irupdw
ri wkh dxfwlrq upv zdqw wr elg pruh ru ohvv wkdq lq wkh fdvh ri Mhklho dqg Progrydqx
+5333,1 Ehfdxvh ri vljqdolqj/ wkh vwudwhjlf htxlydohqfh ehwzhhq vhfrqg0sulfh dqg Hqjolvk
dxfwlrq grhv qrw krog1 Lq wkh vhfrqg0sulfh vhdohg elg dxfwlrq upv kdyh lqfhqwlyhv wr
lqfuhdvh +li surgxfwv duh vwudwhjlf vxevwlwxwhv, wkhlu elgv deryh wkhlu elg lq wkh shuihfw
lqirupdwlrq fdvh ehfdxvh wklv qrw rqo| lqfuhdvhv wkh suredelolw| ri zlqqlqj exw dovr lq0
fuhdvhv wkh vhfrqg vwdjh sd|r e| pdnlqj wkh ulydo ohvv djjuhvvlyh lq wkh vhfrqg vwdjh1 Lq
wkh exwwrq yhuvlrq ri wkh Hqjolvk dxfwlrq/ vljqdolqj lv qrw srvvleoh ehfdxvh wkh dxfwlrq
vwrsv zkhq doo exw rqh elgghu gursv rxw1 Wkh zlqqhu*v ydoxdwlrq zloo qrw eh uhyhdohg
ehfdxvh kh sd|v wkh vhfrqg kljkhvw sulfh1 Lq wklv fdvh/ udwlrqdo elgghuv uhdol}h wkdw lq0
fuhdvlqj wkhlu elgv lqfuhdvhv wkh suredelolw| ri zlqqlqj exw ghfuhdvhv wkhlu sd|r lq wkh
vhfrqg vwdjh li wkh| orvh wkh dxfwlrq +lq fdvh ri vwudwhjlf vxevwlwxwhv,1 Ehfdxvh ri wkhvh
hhfwv lq htxloleulxp vhfrqg0sulfh dxfwlrq uhvxowv lq kljkhu uhyhqxh wkdq Hqjolvk dxfwlrq
li surgxfwv duh vwudwhjlf vxevwlwxwhv1
Wklv sdshu lv rujdql}hg dv iroorzv1 Lq wkh uvw sduw ri wkh sdshu/ d vlpsoh wzr vwdjh
prgho lv ghvfulehg wr kljkoljkw wkh suhhpswlrq prwlyh lq wdnhryhuv1 Vhfwlrq 5 suhvhqwv dq
h{dpsoh wr prwlydwh rxu dqdo|vlv1 Lq vhfwlrq 614/ wkh htxloleulxp ri pdunhw frpshwlwlrq
zlwk htxdo v|qhujlhv lv dqdo|}hg1 Lq vhfwlrq 615/ wkh rswlpdo elgglqj ixqfwlrqv ri wkh up
duh ghulyhg1 Vhfwlrq 7 h{whqgv wkh prgho wr wkh fdvh zkhuh v|qhujlhv duh qrw lghqwlfdo1 Lq
wkh vhfrqg sduw ri wklv sdshu/ dq hyhqw vwxg| lv frqgxfwhg wr whvw wkh suhglfwlrqv ri wkh
suhhpswlrq prgho1 Lq d vdpsoh ri 49: krul}rqwdo phujhuv ehwzhhq 4<;404<<;/ wkh vwrfn
sulfh uhdfwlrq ri wkh dftxlulqj/ wdujhw/ dqg ulydo upv duh h{dplqhg1 Vhfwlrq 8 ghvfulehv
wkh phwkrgrorj| dqg gdwd ri wkh hyhqw vwxg| xvhg wr whvw wkh k|srwkhvhv ri wkh prgho1
Vhfwlrq 9 vxppdul}hv wkh uhvxowv/ dqg vhfwlrq : frqfoxghv1
95 Prwlydwlrq
Wkh hyhqwv vxuurxqglqj Xqlwhg Dluolqhv uhfhqw wdnhryhu dwwhpsw ri XV Dluzd|v w yhu|
zhoo wklv sdshu*v wkhru| ri suhhpswlyh phujhuv1 Rq 56ug ri Pd| 5333 Xqlwhg Dluolqhv
dqqrxqfhg d '716 eloolrq elg iru XV Dluzd|v1 Wkh sduhqw frpsdq| ri Xqlwhg/ XDO Frus1
djuhhg wr sd| '93 d vkduh/ d 463( suhplxp/ iru wkh vl{wk0odujhvw fduulhu rq wkh grphvwlf
pdunhw1:
Wkh phujhu ri Xqlwhg dqg XV Dluzd|v vhhpv olnh d shuihfw pdwfk1 Xqlwhg lv sulpdulo|
dq hdvw0zhvw dluolqh/ zkloh XV Dluzd|v sulpdulo|  lhv qruwk0vrxwk urxwhv1 Wkh qhzo|
phujhg frpsdq| zrxog kdyh qhduo| wzlfh dv pdq|  ljkwv dv lwv qhduhvw frpshwlwruv1
Dffruglqj wr lqgxvwu| dqdo|vwv dqg hvshfldoo| wr wkh pdqdjhuv ri XDO wkh dftxlvlwlrq ri
XV Dlu lv d orjlfdo vwhs iru XDO1 Wkh XV Dluzd|v urxwh v|vwhp wv yhu| qlfho| zlwk wkh
Xqlwhg Dluolqhv v|vwhp1Li wklv ghdo jrhv wkurxjk/ lw zrxog wxuq wkh dluolqh lqgxvwu| rq
lwv khdg1 Mdphv H1 Jrrgzlq/ fkdlupdq dqg fklhi h{hfxwlyh r!fhu ri XDO Frusrudwlrq/
vdlg Dv wkh uvw fduulhu zlwk d vwurqj suhvhqfh dfurvv wkh X1V1/ Xqlwhg zloo eh srvlwlrqhg
wr surylgh d frpshwlwlyh fkdoohqjh lq qhz duhdv1 Zh kdyh wkh qdqfldo vwuhqjwk dqg
xqhqfxpehuhg dvvhwv wr frqwlqxh wr jurz wkh frpsdq|1111 Lq vkruw/ Xqlwhg dqg XV Dluzd|v
wrjhwkhu zloo fuhdwh d pruh h!flhqw joredo dluolqh qhwzrun wkdw fdq lpsuryh wkh txdolw|
ri vhuylfh iru lwv fxvwrphuv1;
Rq wkh gd| diwhu wkh dqqrxqfhphqw/ XV Dluzd|v vwrfn mxpshg ;9( zkloh XDO vkduhv
ihoo qhduo| 45(1 Wkh orvv wr XDO zdv dssur{lpdwho| '733 ploolrq rq wkdw sduwlfxodu gd|1
Zk| glg wklv kdsshqB Lw dsshduv wkdw dowkrxjk wkh sursrvhg phujhu lv olnho| wr fuhdwh
frvw vdylqjv dqg lpsuryh h!flhqf|/ wkh suhplxp wkdw XDO rhuhg wr sd| iru XV Dluzd|v
zdv vlpso| pxfk odujhu wkdq mxvwlhg e| v|qhujlhv h{shfwhg e| wkh pdunhwv1 Vr zk|
Xqlwhg glg hqwhu lqwr wkh duudqjhphqwB
Wkh prgho suhvhqwhg lq wklv sdshu vxjjhvwv wkdw li XDO ihduv wkdw rqh ri lwv ulydov
+h1j1 Dphulfdq Dluolqhv ru Ghowd, zloo jdlq frpshwlwlyh dgydqwdjh iurp wdnlqj ryhu vrph
wklug dluolqh/ wkhq lw lv udwlrqdo iru XDO wr suhhpsw wklv phujhu zlwk d wdnhryhu dwwhpsw
ri lwv rzq1 Wklv dwwhpsw fdq eh rswlpdo hyhq li lw uhtxluhv XDO wr ryhusd| uhodwlyh wr
wkh lqfuhdvh lq wkh mrlqw surwv ri wkh frpelqhg dluolqhv1 Hyhq li wkh phujhu ghfuhdvhv
:Vhh FQQ1 +kwws=22fqqiq1frp253332382572ghdov2xqlwhg,
;Vrxufh= kwws=22el}1|dkrr1frp2suqhzv23338572lobxqlwhgb1kwpo
:surw  rzv frpsduhg wr wkh ruljlqdo vlwxdwlrq/ lw pd| lqfuhdvh surw  rzv frpsduhg wr
wkh uhohydqw dowhuqdwlyh ulydo phujhu1
Wkh suhglfwlrq ri wklv sdshu*v wkhru| lv wkdw zkhq wkh dftxlulqj up*v vwrfn idoov/ wkh
vwrfn ydoxhv ri wkh ulydov vkrxog idoo dv zhoo1 Lq wkh fdvh ri wkh Xqlwhg0XV Dluzd|v phujhu/
wkh vwrfn sulfhv ri XDO*v wzr odujhvw frpshwlwruv  Dphulfdq +DPU Frus1, dqg Ghowd
Dluolqhv  gursshg e| :1;8( dqg 91:<( uhvshfwlyho|1 Phdqzkloh/ ohvv vxffhvvixo frpshwl0
wruv* vkduhv +srwhqwldo wdujhwv,/ vrduhg1 Dphulfdq Zhvw lqfuhdvhg e| 4;17(/ Dodvnd Dlu
e| 8(/ WZD e| 4518(/ Qruwkzhvw e| 53(1
Dffruglqj wr dqdo|vwv/ wkh phujhu rhu zrxog vsdun d elgglqj zdu iru XV Dluzd|v
ru d wdnhryhu dwwhpsw ri rwkhu fduulhuv1 Wkh ydoxh ri wkh vpdoohu dluolqhv lqfuhdvhg/ dv
lqyhvwruv wulhg wr jxhvv zklfk dluolqh pljkw vhh wkh qh{w rhu1 Rqh dqdo|vw suhglfwhg
wkdw wkh zlqqhu suredeo| zrxog sd| pruh wkdq '93 d vkduh/ zkloh wkh orvhu zrxog eh ohiw
zlwk d zhdnhu srvlwlrq1 L vhh wklv dv d orvh0orvh vlwxdwlrq/ kh vdlg1< Dqdo|vwv vdlg wkdw
xowlpdwho| Dphulfdq*v uhdfwlrq ghshqgv rq zkhwkhu wkh dluolqh eholhyhv wkh Xqlwhg0XV
D l u z d | vp h u j h uz l o oj rw k u r x j k 1
6W k h p r g h o
Frqvlghu wkuhh txdqwlw|0vhwwlqj upv wkdw surgxfh d krprjhqrxv surgxfw1 Ohw  dqg '
ghqrwh uhvshfwlyho| wkh sulfh dqg txdqwlw| lq wkh pdunhw1 Vxssrvh wkdw ghpdqg lv jlyhq
e|
 ' @  ' +4,
Dvvxph wkdw/ li qr phujhuv rffxu/ hdfk up kdv d frqvwdqw pdujlqdo frvw S zlwk qr
{hg frvwv1 Wkh vxevfulsw  +iru qr phujhu, zloo eh xvhg wr ghqrwh rxwfrphv lq wkh
pdunhw li qr phujhu rffxuv1 Ohw ^￿ ghqrwh wkh rxwsxw shu up dqg Z￿ ghqrwh wkh surw











Vxssrvh wkdw wzr phujhuv duh srvvleoh= hlwkhu up  fdq phujh zlwk up  ru up 2
fdq phujh zlwk up 1 Lq hlwkhu fdvh wkh phujhg up zrxog kdyh pdujlqdo frvwv S  r
zkhuh r  f Wkh sdudphwhu r uhsuhvhqwv wkh ohyho ri frvw v|qhujlhv wkdw uhvxow iurp wkh
phujhu1 Wkh uhpdlqlqj up zrxog frqwlqxh wr kdyh frvw S1 Dv zloo eh h{sodlqhg ehorz/
lw lv dvvxphg wkdw upv  dqg 2 elg iru wkh uljkw wr sxufkdvh up  dqg wkh zlqqhu
ri wkh hqvxlqj dxfwlrq phujhv zlwk up 1 Wkhuhiruh wkh vxevfulsw  +iru zlqqhu, zloo
eh xvhg wr ghqrwh ydoxhv ri wkh phujhg up dqg wkh vxevfulsw , +iru orvhu, zloo eh xvhg
wr ghqrwh ydoxhv ri wkh rwkhu uhpdlqlqj up lq wkh uhvxowlqj pdunhw htxloleulxp diwhu d
phujhu rffxuv1 Ohw ^￿ dqg Z￿ ghqrwh/ uhvshfwlyho|/ wkh rxwsxw dqg surw ri wkh phujhg
up li d phujhu rffxuv dqg ohw ^, dqg Z, ghqrwh vlplodu ydoxhv iru wkh qrq0phujhg up











b li r  @  S
f rwkhuzlvh
+8,
Lq htxdwlrqv +7, dqg +8,/ zkhq r  @S/ wkh frvw dgydqwdjh ri wkh phujhg up lv vpdoo
hqrxjk vr wkdw erwk upv vxuylyh lq wkh uhvxowlqj htxloleulxp1 Lq frqwudvw zkhq r  @S/
wkh frvw dgydqwdjh ri wkh phujhg up lv vr odujh wkdw lq wkh uhvxowlqj htxloleulxp/ wkh
qrq0phujhg up h{lwv wkh pdunhw1
Wkh jdph xqirogv lq wzr vwhsv1 Dw wkh uvw vwhs/ upv  dqg 2 sodfh elgv wr sxufkdvh
up  lq d vhdohg elg vhfrqg sulfh dxfwlrq1 Ilup  fdq dffhsw rqh ri wkh elgv ru ghfolqh
wkhp erwk1 Lq wkh vhfrqg vwdjh wkh pdunhw rshqv dqg sulfhv/ txdqwlwlhv/ dqg surwv duh
ghwhuplqhg dv ghvfulehg deryh/ ghshqglqj xsrq zkhwkhu ru qrw d phujhu kdv rffxuuhg1
Iru hdvh ri h{srvlwlrq/ zh dvvxph wkdw wkh elgglqj surfhvv lv d vhfrqg0sulfh vhdohg0elg
dxfwlrq431 Dffruglqj wr wkh Qhz Sdojudyh glfwlrqdu| ri Odz dqg Hfrqrplfv +4<<;,= Xq0
ghu Ghodzduh odz +wkh suhgrplqdqw frusrudwh odz lq wkh XV,/ zkhq d srwhqwldo dftxluhu
pdnhv d vhulrxv elg iru d wdujhw/ wkh wdujhw*v erdug ri gluhfwruv lv uhtxluhg wr dfw dv zrxog
43Wkh vhfrqg0sulfh vhdohg0elgv dxfwlrq lv vwudwhjlfdoo| htxlydohqw wr wkh dvfhqglqj dxfwlrq iru wzr
elgghuv1
<cdxfwlrqhhuv fkdujhg zlwk jhwwlqj wkh ehvw sulfh iru wkh vwrfn0kroghuv dw d vdoh ri wkh
frpsdq|1*44 Ohjlvodwruv dvvxph wkdw wdnhryhu dxfwlrqv duh vlplodu wr wkh fodvvlf Hqjolvk
dxfwlrq/ zklfk lv h!flhqw dqg jhqhudwhv kljk uhyhqxhv1 Krzhyhu/ wdnhryhu dxfwlrqv glhu
iurp wkh fodvvlf Hqjolvk dxfwlrqv lq vhyhudo dvshfwv1 Wklv sdshu zloo frqfhqwudwh rq rqh
dvshfw zklfk lv wkh hhfw ri wkh frpshwlwlrq zklfk iroorzv wkh dxfwlrq1
614 Dqdo|vlv
Lw zloo eh xvhixo wr ehjlq e| vwxg|lqj wkh ixqfwlrqv Z￿ Er dqg Z,Er1D v v x p hw k d wr  @S
wr uxoh rxw wkh vlwxdwlrq zkhuh wkh pdunhw lv prqrsrol}hg1 Iljxuh  looxvwudwhv wkhvh
ixqfwlrqv1 Uhfdoo wkdw Z￿ lv wkh surw wkdw d up zloo hduq lq wkh wkuhh0up Frxuqrw
htxloleulxp1 Wkh ydoxhv ri Z￿ dqg 2Z￿ duh pdunhg rq wkh yhuwlfdo d{lv vlqfh wkhvh duh







Ryhu wkh udqjh dfcE@  SocZ ￿Er lv dq lqfuhdvlqj txdgudwlf ixqfwlrq wkdw wdnhv ydoxhv
ehwzhhq
E@3S￿2
b dqg E@  S
21V l q f hZ￿Er lv ohvv wkdq 2Z￿ dw r 'fdqg juhdwhu wkdq 2Z￿ dw
r 'E @  S/ wkhuh lv d xqltxh ydoxh ri r ehwzhhq wkhvh wzr ydoxhv vxfk wkdw Z￿Er'2 Z￿1
Ohw r
3 ghqrwh wklv ydoxh1 Iurp E dqg Ee/ r
3 lv dssur{lpdwho| htxdo wr ffE@  S145
Qrz frqvlghu Z,Er1I u r pES/ Z,Er lv d ghfuhdvlqj txdgudwlf ixqfwlrq ryhu wkh lqwhuydo
dfcE@  So wkdw ehjlqv dw wkh ydoxh
E@3S￿2
b dqg hqgv dw wkh ydoxh f1V l q f hZ,Er lv juhdwhu
wkdq Z￿ dw r 'fdqg ohvv wkdq Z￿ dw r 'E @  S/ wkhuh lv d xqltxh ydoxh ri r ehwzhhq
wkhvh wzr ydoxhv vxfk wkdw Z,Er'Z￿1O h w
3





e 1Q r w hw k d w
3
r lv juhdwhu wkdq r
3
1 Iljxuh  lv gudzq wr uh hfw wklv idfw1
44Fudpwrq/ S1 +4<<;, Dxfwlrqv dqg Wdnhryhuv/ lq Qhz Sdojudyh Glfwlrqdu| ri Odz dqg Hfrqrplfv/
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Figure 1: Gross Profits of Acquiring and Rival Firms





Wr lqwhusuhw Iljxuh / uvw frqvlghu wkh fdvh zkhuh wkhuh duh qr frvw v|qhujlhv iurp wkh
phujhu vr wkdw r 'f 1 Lq wklv fdvh wkh hhfw ri wkh phujhu lv vlpso| wr wxuq d wkuhh0up
v|pphwulf roljrsro| lqwr d wzr0upv v|pphwulf gxrsro|1 Wkh uhvxow lv wkdw wkh surw shu
up jrhv xs/ dowkrxjk diwhu wkh phujhu/ wkh mrlqw surwv ri wkh wzr phujhg upv duh orzhu
dqg wkh surw ri wkh qrq0phujhg up zloo eh kljkhu146 Dv wkh ohyho ri frvw v|qhujlhv/ r/
ehjlqv wr jurz/ dqrwkhu hhfw ehjlqv wr sod| d uroh1 Diwhu wkh phujhu/ wkh phujhg up
ehfrphv pruh h!flhqw1 Wklv zloo lqfuhdvh wkh phujhg up*v surw exw zloo ghfuhdvh wkh
ulydo up*v surw1 Iru r	 r
3
/ wkh v|qhuj| lv vpdoo hqrxjk vr wkdw d phujhu ghfuhdvhv wkh
mrlqw surw ri wkh phujlqj upv dqg lqfuhdvhv wkh surw ri wkh ulydo up1 Dw r
3/w k hh  h f w
ri r lv odujh hqrxjk vr wkdw wkh surw ri wkh phujhg upv* lv h{dfwo| htxdo wkh mrlqw surwv
ri wkh wzr upv li qr phujhu rffxuv1 Dw r
3
/ wkh ulydo up lv vwloo ehwwhu r xqghu wkh
phujhu1
Iljxuh  dovr vkrzv wkdw dw r
3/ wkh ulydo up jdlqv d srvlwlyh surw gxh wr wkh uhgxfwlrq
lq pdunhw rxwsxw1 Dv r jurzv deryh r
3
/ wkh jdlq ri wkh phujhg upv lqfuhdvhv dqg wkh
jdlq ri wkh qrq0phujhg up ghfuhdvhv1 Dw
3
r/ wkh xqphujhg up*v jdlq lv }hur1 Wkhuhiruh/
wkhuh pxvw eh d xqltxh ydoxh ri r ehwzhhq r
3 dqg
3
rc ghqrwhg rW/ vxfk wkdw wkh mrlqw jdlq ri
46Wklv lv wkh uhvxow ri Vdodqw hw1 do1 +4<;6,
44wkh phujhg upv lv suhflvho| htxdo wr wkh jdlq ri wkh qrq0phujhg up1 rW lv ghwhuplqhg
lpsolflwo| e|
Z￿Er  2Z￿ ' Z,Er  Z￿ +9,
Vxevwlwxwlrq ri EED lqwr ES dqg uhrujdql}dwlrq |lhogv wkdw rW lv dssur{lpdwho| htxdo
wr ffbE@  S147
Wkh lqfhqwlyhv ri up  dqg up 2 wr elg iru up  zloo eh dhfwhg e| wkh vl}h ri
r1 Lw wxuqv rxw wkdw wkuhh txdolwdwlyho| glhuhqw fdvhv fdq eh lghqwlhg1 Zkhq r  r
3
c
wkh phujhu ri upv  ru 2 zlwk up  zloo uhgxfh wkh mrlqw surw ri wkh phujhg upv1
Wkhuhiruh wkhuh lv qr lqfhqwlyh iru hlwkhu wr elg1 Zkhq r
3
 r  rW/ d phujhu zrxog lqfuhdvh
wkh mrlqw surw ri wkh phujhg upv exw zrxog lqfuhdvh wkh surw ri wkh qrq0sduwlflsdwlqj
up hyhq pruh1 Wkhuhiruh/ dowkrxjk erwk upv  dqg 2 zrxog eh zloolqj wr dftxluh up
/ wkhuh lv d vhqvh lq zklfk wkh| zrxog erwk udwkhu zdlw iru wkhlu ulydo wr dftxluh up 
Lq wklv fdvh wkh iuhh ulghu sureohp dulvhv dv ghvfulehg e| Vwljohu +4<83,1 Zkhq r  rW/w k h
phujhg upv* mrlqw surwv lqfuhdvh e| pruh wkdq wkh qrq0sduwlflsdwlqj up1 Wkhuhiruh/
w k h u hl vdv h q v hl qz k l f ke r w k u p dqg up 2 zrxog suhihu wr sxufkdvh up 1
615 Htxloleulxp ri wkh elgglqj vwdjh
Wr qg wkh rswlpdo elg/ vxssrvh wkdw upv  dqg 2 vxeplw elgv iru up  wkurxjk d
vhdohg0elg vhfrqg sulfh dxfwlrq1 Erwk upv fdq vxeplw elgv/ dqg li dw ohdvw rqh ri wkh
elgv h{fhhgv wkh uhvhuydwlrq sulfh/ wkhq wkh kljk elgghu zlqv wkh wdujhw up dw wkh sulfh
ri wkh vhfrqg kljkhvw elg1 Lq fdvh wkh| vxeplw htxdo elgv/ wkhq wkh vhoohu zloo udqgrpl}h
dqg hdfk up fdq sxufkdvh wkh wdujhw zlwk htxdo suredelolw|1 Wkh wdujhw erdug dqg
pdqdjhuv idfh d frqvwudlqw rq wkhlu delolw| wr vhw wkh uhvhuyh sulfh/ zklfk lv wkhlu ohjdo
gxw| wr pd{lpl}h wkh uhyhqxh wr wdujhw vkduhkroghuv1 Khuh/ iru vlpsolflw|/ dvvxph wkdw
wkh uhvhuyh sulfh lv wkh wdujhw up*v lqlwldo surw/ Z￿1
Li up  zlqv wkh dxfwlrq/ lwv sd|r zloo eh wkh surw ri wkh pruh h!flhqw frpelqhg
up EZ￿Er plqxv wkh sulfh lw kdv wr sd| iru wkh wdnhryhu ri wkh wdujhw1 Li up  orvhv
wkh dxfwlrq/ lwv sd|r zloo EZ,Er1 Li v|qhujlhv iru wkh dftxlulqj up duh kljk hqrxjk
Er:E@3S







45Wkh grplqdqw vwudwhj| lv wr elg wkh wuxh ydoxh lq wklv vhfrqg sulfh dxfwlrq1 Ilup *v
pd{lpxp zloolqjqhvv wr sd| iru wkh wdujhw ghshqgv rq wkh vl}h ri r1L ir	 r
3/w k hp h u j h u




r/ wkh phujhu lv surwdeoh exw lw lv
hyhq pruh surwdeoh iru wkh ulydo1 Wkh pd{lpxp elg zloo eh htxdo wr wkh uhvhuydwlrq sulfh
dqg upv zloo pl{ ehwzhhq d }hur elg dqg elgglqj wkh uhvhuyh sulfh1 Li
3
r	r /w k hp h u j h g
up ehqhwv pruh iurp phujhuv wkdq wkh qrq0phujlqj ulydo1 Lq wklv fdvh wkh pd{lpxp
dprxqw wkdw lw zloo eh zloolqj wr sd| lv wkh surw lq wkh fdvh ri zlqqlqj wkh dxfwlrq plqxv
wkh surw li lw orvhv1 Dv r lqfuhdvhv/ wkh surw ri wkh qrq0phujlqj up ghfuhdvhv1 Wkh
pd{lpxp dprxqw wkdw hlwkhu zloo eh zloolqj wr elg lv lqfuhdvlqj lq r1L iE@3S
e  	r /w k h
surw ri wkh qrq0phujlqj up lv vpdoohu wkhq lwv ruljlqdo surw1 Ohppd  ghvfulehv wkh
sxuh vwudwhj| htxloleuld=












/ up 4 zloo dozd|v elg wkh uhvhuydwlrq
sulfh dqg up 5 zloo elg }hur/ ru ylfh yhuvd lq wkh rwkhu htxloleulxp1 Li r 5 drWcSo/e r w k
upv zloo elg Z￿Er  Z,Er lq hyhu| htxloleulxp1
Surri1 Dvvxph wkdw up  iroorzv wkh deryh ghvfulehg elgglqj vwudwhj|1 Iluvw frqvlghu
w k hf d v hz k h qr:r W Elgglqj Z￿ErZ,Er lv d zhdno| grplqdqw vwudwhj|1 Dq| elg kljkhu
wkdq wklv kdv d fkdqfh ri zlqqlqj wkh dxfwlrq dqg sd|lqj d kljkhu sulfh wkdq wkh ydoxh




	r	r W dqg up  elgv dw ru deryh wkh uhvhuyh sulfh/ wkhq up *v ehvw uhvsrqvh
lv wr elg }hur/ vlqfh lq wklv fdvh wkh up qrw zlqqlqj wkh dxfwlrq lv ehwwhu r1 Jlyhq wkdw
up *v elg lv }hur/ up  fdqqrw gr dq| ehwwhu wkdq elg wkh uhvhuydwlrq sulfh dqg jr
w k u r x j kz l w kw k hw d n h r y h u 1
Li r	 r
3/ upv duh qrw jrlqj wr elg/ vlqfh li wkh| zlq wkh| zrxog eh zruvh r wkdq lq
wkh ruljlqdo vlwxdwlrq1
Ohppd 2 ghvfulehv wkh pl{hg vwudwhj| htxloleulxp1
Ohppd 5 Wkh rqo| v|pphwulf htxloleulxp lv d pl{hg vwudwhj| htxloleulxp1 Wkh htxlole0
ulxp v|pphwulf elgglqj vwudwhjlhv duh vlplodu wr wkh dv|pphwulf fdvh li rW 	rdqg li
46r	 r
31 Zlwklq wkh uhjlrq r
3	r	r W wkh elgghuv duh pl{lqj ehwzhhq elgglqj f ru Z￿ zlwk
suredelolw| %Er dqg   %Er uhvshfwlyho|1 Wkh htxloleulxp elgglqj vwudwhjlhv duh=
K￿ Er'
;
A A A ?
A A A =
Z￿Er  Z,Er li rW 	r 
Z￿ Gd   %Ero
fG d %Ero li r
3	r	r W





Surri1 Dvvxph wkdw up  iroorzv wkh deryh elgglqj vwudwhj|1 Zh vkrz wkdw lq wklv
fdvh up  kdv qr lqfhqwlyh wr ghyldwh iurp wklv vwudwhj|1
Iluvw frqvlghu wkh fdvh zkhuh r:r W/w k h qZ￿Er Z,Er :Z ￿ Wkhq elgglqj Z￿Er




rc wkh pl{hg vwudwhj| htxloleulxp lv elgglqj Z￿ zlwk suredelolw| %Er Wklv
suredelolw| pdnhv up  lqglhuhqw ehwzhhq elgglqj Z￿ ru dq| orzhu dprxqw148 Elgglqj
dq| kljkhu dprxqw zrxog eh xqsurwdeoh ehfdxvh wkhq up  lv ehwwhu r li lwv ulydo zlqv
EZ,Er :Z ￿Er  Z￿1 Elgglqj vwulfwo| }hur kdv d fkdqfh wkdw qr wdnhryhu kdsshqv zklfk
phdqv wkdw up  zrxog irujr vrph surw rssruwxqlw| EZ￿Er : 2Z￿
Li r	
3
r/ u p lv ehwwhu r qrw zlqqlqj1 Vr lw zloo elg }hur1
Iljxuh 2 looxvwudwhv wkh ydoxhv ri wkh upv diwhu wkh phujhu1 Wkh orvlqj up*v qhw
ydoxh lv Z,Er1 Wkh zlqqlqj up*v qhw ydoxh lv lwv srvw0phujhu surw plqxv wkh sulfh lw
sd|v iru wkh wdujhw/ EZ￿Er  4@ EZ￿Er  Z,ErcZ￿1
48Wkh pl{hg vwudwhj| ri up m +elgglqj 3 zlwk suredelolw| { dqg elgglqj Q zlwk suredelolw| 40{, kdv







{Q .+ 4 {,o+v,1
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r dqg phujhuv rffxu/ wkh qhw ydoxh ri wkh orvlqjup +ghqrwhg
zlwk vrolg olqh rq wkh slfwxuh,/ lv kljkhu wkdq wkh lqlwldo surw dqg ghfuhdvhv dv wkh v|qhuj|
lqfuhdvhv1 Li r:
3
r/ wkh orvlqj up*v ydoxh diwhu wkh phujhu lv orzhu wkdq ehiruh1 Wkh qhw
ydoxh ri wkh zlqqhu lv lqfuhdvlqj zlwk wkh vl}h ri wkh v|qhuj| li r
3
 r  rW1L ir:r W wkh
qhw surw ri wkh zlqqlqj up lv ghfuhdvlqj lq r dqg/ lq wkh fdvh ri lghqwlfdo v|qhujlhv/
lw lv jrlqj wr eh wr zlwk wkh qhw surw ri wkh orvlqj up1 Wkh uhdvrq iru wklv lv wkdw
lq rughu wr zlq wkh dxfwlrq/ wkh zlqqhu kdv wr elg xs wr wkh ydoxh ri wkh orvlqj up/
zklfk lq wklv fdvh lv wkh vdph dv wkh ydoxh ri wkh zlqqhu1 Li r:
3
r/ erwk wkh zlqqhu
dqg wkh orvlqj upv hqg xs zruvh r wkdq wkh| zhuh ehiruh wkh phujhu1
Sursrvlwlrq 4 Udwlrqdo ydoxh0ghfuhdvlqj phujhuv kdsshq li up  zlqv wkh dxfwlrq/ dqg
suhhpswv lwv ulydo/ exw wkh srvw0phujhu surw ri up  plqxv wkh sulfh sdlg iru wkh wdujhw
lv orzhu wkdq wkh ruljlqdo surw1 Wklv fdq kdsshq li
3
r	r 1
Surri1 Ydoxh0ghfuhdvlqj phujhuv phdq/ e| ghqlwlrq/ wkdw wkh surw ri wkh up diwhu
phujhu plqxv wkh sulfh sdlg iru wkh wdujhw up lv orzhu wkdq wkh ruljlqdo ydoxh ri wkh up/
EZ￿Er  4@ EZ￿Er  Z,ErcZ ￿ 	Z ￿1 Wklv frqglwlrq vlpsolhv wr Z,Er 	Z ￿ zkhq
48rW 	r+rwkhuzlvh Z￿Er lv dozd|v juhdwhu wkdq 2Z￿ li wkh phujhu rffxuv,1 Dv suhylrxvo|
hvwdeolvkhg/ wklv frqglwlrq krogv li
3
r	r 1
Fruroodu| 4 Li udwlrqdo ydoxh0ghfuhdvlqj phujhuv wdnh sodfh/ wkh ydoxh ri wkh ulydo zloo
dovr ghfuhdvh1
Li wkh v|qhujlhv duh wkh vdph dqg wkh upv duh lghqwlfdo lqlwldoo|/ wkh sd|r lv wkh vdph
iru erwk ri wkhp diwhu wkh phujhu li r:r W1 Li v|qhujlhv duh qrw v|pphwulf/ wklv zloo qrw
eh wuxh dv dqdo|}hg lq wkh qh{w vhfwlrq1
7 Phujhu zlwk dv|pphwulf v|qhujlhv
Wklv vhfwlrq frqvlghuv wkh fdvh zkhuh wkh srwhqwldo dftxlulqj upv fdq kdyh glhuhqw
v|qhujlhv r￿ dqg r2 Dvvxph wkdw r￿ dqg r2 duh lqghshqghqwo| gudzq iurp wkh xqlirup
glvwulexwlrq rq wkh lqwhuydo dfcSo1 Ilupv nqrz hdfk rwkhu*v v|qhujlhv exw wkhvh duh qrw
nqrzq e| wkh pdunhw ru wkh wdujhw up1 Wkh vhfrqg vwdjh Frxuqrw jdph dqg wkh elgglqj
vwudwhjlhv duh vlplodu wr wkh v|pphwulf v|qhuj| fdvh1
714 Wkh elgglqj vwudwhjlhv ri wkh upv li v|qhujlhv duh glhuhqw
Li up  zlqv wkh dxfwlrq/ lwv sd|r zrxog eh Z￿
￿Er￿/ plqxv wkh sulfh lw kdg wr sd| iru wkh
wdujhw1 Li up  orvhv wkh dxfwlrq/ lwv sd|r zrxog eh Z￿
,Er￿1 Li v|qhujlhv iru wkh dftxlulqj
up duh kljk hqrxjk/ wklv surw lv orzhu wkdq lwv suh0phujhu surw1
Ilup ￿r pd{lpxp elg fdqqrw h{fhhg wkh glhuhqfh ri wkh surwv li lw zlqv ru li lw orvhv1
Li erwk upv iroorz wklv vwudwhj|/ wkhq wkh sulfh wkdw wkh zlqqhu kdv wr sd| lv htxdo wr
wkh glhuhqfh lq surwv iru wkh ulydo lq fdvh lw zlqv ru orvhv1 Li v|qhujlhv duh kljk hqrxjk/
wkhq phujhuv kdyh qhjdwlyh h{whuqdolwlhv ehfdxvh wkh srvw0phujhu surwv ri wkh ulydov zloo
ghfuhdvh1 Wkh iroorzlqj ohppd vkrzv wkdw wkh htxloleulxp elgglqj vwudwhj| ri wklv jdph
lv wr elg h{dfwo| wklv glhuhqfh1
















49Surri1 Dvvxph wkdw up  iroorzv wkh deryh elgglqj vwudwhj|1 Zh vkrz wkdw lq wklv
fdvh up  kdv qr lqfhqwlyh wr ghyldwh iurp lwv vwudwhj|1
Iluvw frqvlghu wkh fdvh zkhq Z￿
￿Er￿Z￿
,Er￿ :Z ￿ Elgglqj Z￿
￿Er￿Z￿
,Er￿ lv d zhdno|
grplqdqw vwudwhj|1 Dq| elg kljkhu wkdq wklv kdv d fkdqfh ri zlqqlqj wkh dxfwlrq dqg
sd|lqj d kljkhu sulfh wkdq wkh ydoxh ri wkh phujhu iru wkh elgghu1 Dq| elg orzhu wkdq
wklv kdv d fkdqfh ri iruhjrlqj surwdeoh wdnhryhu rssruwxqlwlhv1
Li Z￿  Z￿
￿Er￿Z￿
,Er￿ exw Z￿





rqh ri wkh upv elgv wkh uhvhuyh sulfh dqg wkh rwkhu elgv }hur1 Vlploduo| wr wkh fdvh zkhuh
v|qhujlhv zhuh htxdo/ li wklv lv wkh fdvh wkhq erwk upv duh ehwwhu r li wkh wdnhryhu
rffxuv/ exw erwk upv duh ehwwhu r li wkh rwkhu lv wkh dftxlulqj up1 Li rqh ri wkhp
elgv wkh uhvhuyh sulfh/ wkh rwkhu kdv qr lqfhqwlyh wr ghyldwh1 Elgglqj dq| kljkhu wkdq
Z￿ zrxog eh xqsurwdeoh ehfdxvh wkh up lv ehwwhu r li lwv ulydo pdnhv wkh wdnhryhu/
EZ￿
,Er￿ :Z ￿
￿Er￿  Z￿1 Elgglqj dq|wklqj ohvv wkdq Z￿ zkhq wkh ulydo grhv qrw elg




￿Er￿ 	 2Z￿/ u p lv ehwwhu r qrw zlqqlqj1 Vr lw zloo elg }hur1
Wkhuh lv d pl{hg vwudwhj| htxloleulxp wkdw lv vlplodu wr wkh htxdo v|qhuj| fdvh1
Ohppd 7 Lq wkh pl{hg vwudwhj| htxloleulxp/ wkhuh lv pl{lqj rqo| li upv* v|qhujlhv duh lq
wkh udqjh ri Z￿ :Z ￿
￿Er￿Z￿
,Er￿ exw Z￿












dqg zloo vxeplw d elg htxdo wr wkh uhvhuyh sulfh zlwk suredelolw|   %￿Er￿1
Surri1 Wkh surri lv vlplodu wr wkh surri ri Ohppd 2
Li iru erwk upv/ Z￿
￿Er￿Z￿










Wklv fdq eh vlpsolhg wr=
2
b
Er￿  r￿E@  S n
D
b
Er￿ n r￿ : f
Wklv lqhtxdolw| krogv rqo| li r￿ :r ￿
Lqgxvwu| surwv duh kljkhu li wkh up zlwk wkh kljkhu v|qhuj| zlqv1 Exw ehfdxvh wkh
zlqqhu kdv wr pdnh d sd|phqw wr wkh wdujhw frpsdq|/ lw lv srvvleoh wkdw lwv h{0srvw surw
4:plqxv wklv sulfh zloo eh orzhu wkdq lwv ruljlqdo surw1 Vr wkh ydoxh ri wkh frpelqhg up
zloo eh orzhu wkdq wkh vxp ri wkh ydoxhv ri lwv suh0phujhu lwv slhfhv1
Sursrvlwlrq 5 Udwlrqdo ydoxh0ghfuhdvlqj phujhuv kdsshq li up  zlqv wkh dxfwlrq Er￿ @
r￿ exw wkh srvw0dftxlvlwlrq surw ri up  plqxv wkh sulfh sdlg iru wkh dftxlvlwlrq lv orzhu
























EbE@  S2 n 2 f r￿E@  S n r￿
Wkh deryh lqhtxdolw| zloo eh vdwlvhg iru vrph sdudphwhu ydoxhv1 Iru h{dpsoh/ vxssrvh
w k hg h p d q gi x q f w l r ql v ' f f 'c dqg wkh pdujlqdo frvw ri surgxfwlrq S 'D f  Wkh
iroorzlqj judsk looxvwudwhv zkhq suhhpswlyh phujhuv fdq kdsshq1
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synergies of firm 1
Iru jlyhq ghpdqg dqg frvw sdudphwhuv/ wkh srwhqwldo v|qhujlhv fdq ixoo| ghwhuplqh wkh
srvw0phujhu sd|rv ri wkh dftxlulqj dqg qrq0dftxlulqj upv1 Wkh dftxlulqj up lv dozd|v
wkh up zlwk wkh kljkhu v|qhujlhv1 Vr deryh wkh 78 ghjuhh olqh/ wkh dftxluhu lv dozd|v
4;up  dqg ehorz lw lv dozd|v up 21L qd u h d/ qr phujhuv kdsshq1 Lq duhd  phujhuv
duh surwdeoh dqg lqfuhdvh wkh ulydo*v sd|r dv zhoo1 Lq duhdv  dqg (/w k hd f t x l u h u * v
sd|r lqfuhdvhv exw wkh ulydo*v sd|r idoov1 Ilqdoo|/ lq duhd ./ hdfk up*v sd|rv idoov1
8 Hpslulfdo whvwv ri wkh Suhhpswlrq Wkhru|
814 Dssolfdwlrq ri wkh prgho*v suhglfwlrq wr vwrfn pdunhw gdwd
Lq wkh suhylrxv vhfwlrqv/ lw zdv vkrzq wkdw xqghu vrph flufxpvwdqfhv/ surw0pd{lpl}lqj
pdqdjhuv sxuvxh ydoxh0ghfuhdvlqj phujhuv wr dyrlg hyhq eljjhu orvvhv1 Lq wklv vxevhfwlrq/
d eulhi glvfxvvlrq ri wkh hhfw ri wkhvh phujhuv rq wkh vwrfn sulfhv ri wkh dftxluhu dqg ri
wkh ulydo upv lv xvhg wr prwlydwh wkh hpslulfdo whvwv1
Lq wkh prgho/ wkh surwv ri wkh upv li qr phujhu rffxuv zdv frpsduhg wr wkh surw*v
diwhu wkh phujhu dqg lw zdv irxqg wkdw surwv diwhu wkh phujhu fdq eh orzhu wkdq ehiruh1
Lq wkh hpslulfdo whvw/ lw lv dvvxphg wkdw wkh phujhu frphv dv d frpsohwh vxusulvh vr wkh
suh0dqqrxqfhphqw sulfhv uh hfw wkh qr0phujhu surwv1 Phujhuv fdq frqyh| vhyhudo w|shv
ri lqirupdwlrq1 Iluvw/ wkhuh lv qhzv wkdw phujhuv fdq kdsshq lq wkh lqgxvwu|1 Vhfrqg/
wkhuh lv qhzv frqfhuqlqj wkh lghqwlw| ri wkh phujlqj sduwlhv1 Wklug/ phujhuv fdq vljqdo
ixwxuh phujhuv/ dqg fdxvh uhylvlrqv lq wkh ydoxh ri doo upv lq wkh lqgxvwu|1 Lq whupv ri
suhglfwlqj vwrfn sulfh pryhphqwv/ wkh wlplqj ri wkh duulydo ri lqirupdwlrq lv fulwlfdo1 Iru
sxusrvhv ri jhqhudwlqj suhglfwlrqv wr whvw wkh suhhpswlrq wkhru|/ wklv sdshu dvvxphv wkdw
doo ri wklv lqirupdwlrq lv lqfrusrudwhg lqwr vwrfn sulfhv lq d vkruw wlph shulrg durxqg wkh
gd| ri wkh dqqrxqfhphqw1
Dq xqh{shfwhg wdnhryhu vljqdov wr wkh pdunhw wkdw wkh dftxlvlwlrq zdv surwdeoh
frpsduhg wr wkh rssruwxqlw| frvw iru dw ohdvw rqh up lq wkh lqgxvwu|1 Wklv ohdgv wr wkh
uhylvlrq ri wkh ydoxdwlrq ri hyhu| rwkhu up frpshwlqj lq wkh vdph pdunhw1 Dffruglqj wr
wkh suhhpswlrq wkhru|/ li wkh dftxlulqj up*v surw ghfuhdvhv/ wkhq wkh surw ri wkh ulydov
vkrxog ghfuhdvh dv zhoo1 Li wkh phujhu zdv xqh{shfwhg/ wkhq wkh dftxlulqj up*v vwrfn
sulfh vkrxog idoo dv zhoo dv wkdw ri wkh ulydov/ kroglqj hyhu|wklqj hovh frqvwdqw1 Krzhyhu/
wkh idfw wkdw wkh fxuuhqw phujhu kdv wdnhq sodfh fkdqjhv wkh pdunhw h{shfwdwlrqv derxw
ixwxuh phujhuv1 Ulydov wkdw duh h{shfwhg wr eh ixwxuh wdujhwv frxog ehqhw iurp vxfk
h{shfwdwlrqv1
Li wkh wdnhryhu lv fruuhfwo| dqwlflsdwhg wkhq wkh deqrupdo uhwxuq jhqhudwhg e| wkh
4<phujhu zrxog eh revhuyhg ehiruh wkh dqqrxqfhphqw vlqfh wkh pdunhw uhdfwv rqo| wr wkh
xqh{shfwhg sruwlrq ri wkh lqirupdwlrq1 Sduwldo dqwlflsdwlrq ri wkh dftxlvlwlrq zrxog
dwwhqxdwh wkh revhuyhg deqrupdo uhwxuqv dw dqqrxqfhphqw1 Exw vlqfh zh fdq revhuyh
deqrupdo uhwxuqv dw wkh dqqrxqfhphqw gdwh lw vhhpv wkdw phujhuv duh qrw ixoo| h{shfwhg
dqg wkh dqqrxqfhphqw frqyh|v lqirupdwlrq wr wkh pdunhw1
815 Whvwdeoh lpsolfdwlrqv ri wkh wkhru|
Xqghu wkh h!flhqw pdunhwv2udwlrqdo h{shfwdwlrqv k|srwkhvlv/ vwrfn sulfhv uh hfw wkh frp0
elqhg hhfw ri doo fkdqjhv lq wkh upv* h{shfwhg ixwxuh fdvk  rzv1 Wkh fxpxodwlyh deqru0
pdo vwrfn uhwxuqv phdvxuh wkh uhylvlrqv ri h{shfwdwlrqv ri ixwxuh shuirupdqfh1 Phujhu
uhodwhg fkdqjhv lq surgxfw ru idfwru sulfhv fkdqjh wkh h{shfwdwlrq ri ixwxuh shuirupdqfh
dqg vr wkrvh fkdqjhv vkrxog fkdqjh wkh ydoxdwlrq wr wkh elgghu/ wdujhw dqg ulydo upv
frpshwlqj lq wkh vdph pdunhwv1 Wkhuhiruh wkh lpsolfdwlrqv ri wkh suhhpswlrq wkhru| duh
vwdwhg lq whupv ri wkh revhuyhg fxpxodwlyh deqrupdo uhwxuqv ri wkh uhodwhg upv dw wkh
dqqrxqfhphqw gdwh1 Ehiruh irupxodwlqj k|srwkhvhv edvhg rq wklv wkhru|/ lw lv lpsruwdqw
wr vwdwh wzr lpsolfdwlrqv ri wkh vwdqgdug qhrfodvvlfdo phujhu wkhru|1
K|srwkhvlv 1 Xqghu wkh qhrfodvvlfdo dvvxpswlrqv +surw0pd{lpl}lqj dqg udwlrqdo0
lw|,/ wkh frpelqhg ydoxh ri wkh dftxlulqj dqg wkh wdujhw upv lqfuhdvh dw dqqrxqfhphqw1
Wklv k|srwkhvlv iroorzv xqghu vwdqgdug dvvxpswlrqv/ lq sduwlfxodu iurp wkh ydoxh0
pd{lpl}lqj ehkdylru ri wkh pdqdjhuv1 Wdnhryhuv vkrxog eh wuhdwhg vlploduo| wr dq| rwkhu
lqyhvwphqw ghflvlrq1 Wkxv wkhuh vkrxog eh d srvlwlyh jdlq iurp wkh dftxlvlwlrq1 Wklv jdlq
fdq eh wkh uhvxow ri hlwkhu frooxvlrq ru wkh suhydohqfh ri h!flhqflhv1
Wkh glvwulexwlrq ri wkh jdlq krzhyhu lv d glhuhqw txhvwlrq1 Lw ghshqgv rq wkh frp0
shwlwlyhqhvv ri wkh wdnhryhu pdunhw1 Dffruglqj wr wkh frooxvlrq dqg wkh xvxdo h!flhqf|
wkhrulhv/ uhjdugohvv ri wkh ohyho ri frpshwlwlrq/ wkh dftxlulqj up vkrxog dw ohdvw euhdn
hyhq1 Qhjdwlyh deqrupdo uhwxuqv duh frqvlghuhg lq wkh olwhudwxuh dv hylghqfh ri wkh h{0
lvwhqfh ri qrq0ydoxh pd{lpl}lqj ehkdylru e| wkh pdqdjhphqw ri dftxlulqj upv1 Wkh
vlpsoh suhhpswlrq prgho suhvhqwhg lq wklv sdshu suhglfwv wkdw wkh frpelqhg ydoxh ri wkh
upv vkrxog lqfuhdvh dw wkh dqqrxqfhphqw ri wkh phujhu1 Krzhyhu/ li zh frqvlghu wkdw
vxeplwwlqj d elg fdq frvw d vljqlfdqw dprxqw ri prqh| +wr kluh frqvxowdqwv/ lqyhvwphqw
edqnhuv/ hwf1,/ suhhpswlrq fdq dovr uhvxow lq d ghfuhdvh lq wkh djjuhjdwh ydoxh ri wkh
53phujlqj frpsdqlhv1
K|srwkhvlv 21 Xqghu wkh qhrfodvvlfdo dvvxpswlrqv/ wkh ydoxh ri wkh dftxlulqj up
grhvq*w ghfuhdvh/ rq dyhudjh/ dw wkh dqqrxqfhphqw ri wkh phujhu1 Kxeulv/ djhqf| dqg
suhhpswlrq wkhrulhv suhglfw wkdw dftxluhuv pd| vxhu vxevwdqwldo orvvhv1
Wkh suhhpswlrq wkhru|/ dorqj zlwk wkh h!flhqf| wkhrulhv/ dvvxphv ydoxh0pd{lpl}lqj
ehkdylru ri wkh dftxlulqj pdqjhuv exw dffrxqwv dovr iru wkh h{whuqdolwlhv fuhdwhg e| wkh
phujhu wr wkh ulydov1 Ehfdxvh ri wkhvh h{whuqdo hhfwv/ frpshwlwlrq iru wkh wdujhw upv
lv pruh hufh/ dqg dftxlulqj upv fdq vrphwlphv ryhusd| udwlrqdoo|1 Exw vlqfh wkrvh
h{whuqdo hhfwv uhvxowhg iurp h!flhqflhv/ ulydov upv vkrxog dovr eh zruvh r diwhu wkh
wdnhryhu wdnhv sodfh1
K|srwkhvlv 1 Suhhpswlrq wkhru| suhglfwv wkdw li wkh ydoxh ri wkh dftxlulqj up
ghfuhdvhv/ wkhq doo hovh htxdo/ wkh ydoxh ri wkh ulydo upv vkrxog ghfuhdvh dv zhoo1
Wkh h{dpsoh ri suhhpswlrq wkhru| ghvfulehg lq wklv sdshu lv d rqh vkrw jdph1 Pruh
lqwhuhvwlqj fdvhv zrxog lqfoxgh wkh srvvlelolw| ri ixwxuh phujhuv1 Phujhuv fdq dovr vljqdo
ixwxuh wdnhryhuv dqg ixwxuh wdujhwv1 Jlyhq wkdw wdujhwv xvxdoo| ehqhw iurp wdnhryhuv/
wkh h{shfwdwlrqv ri d ulydo up ehlqj d ixwxuh wdujhw fdq rvhw wkh qhjdwlyh hhfw ri wkh
fxuuhqw phujhu1 K|srwkhvlv  vkrxog krog rqo| iru ulydov qrw h{shfwhg wr eh ixwxuh wdujhwv1
K|srwkhvlv e1 Wkh dftxlvlwlrq suredelolw| k|srwkhvlv suhglfwv wkdw li wkh dftxlulqj
up*v ydoxh ghfuhdvhv/ wkhq wkh revhuyhg deqrupdo uhwxuq ri wkh ulydov vkrxog eh uhodwhg
wr wkh h{shfwdwlrq ri wkh ulydo ehlqj d ixwxuh wdujhw1
Dffruglqj wr wkh suhhpswlrq wkhru|/ ulydov duh zruvh r ehfdxvh ri wkh lqfuhdvhg
h!flhqf| ri wkh phujhg upv1 Wkh kljkhu wkh jdlq ri h!flhqf| ri wkh phujhg upv/ wkh
orzhu wkh ulydov* uhwxuq vkrxog eh1 Vlqfh wkh frpelqhg ydoxh ri wkh phujhg hqwlwlhv vkrxog
eh rqo| wkh ixqfwlrq ri h!flhqflhv/ lw vkrxog eh lqyhuvho| fruuhodwhg zlwk wkh uhwxuqv ri
wkrvh ulydov wkdw gr qrw h{shfw wr eh ixwxuh wdujhwv1 Wklv frqfoxvlrq dovr iroorzv iurp
djhqf| wkhru|/ exw iru glhuhqw uhdvrqv1 Dffruglqj wr djhqf| wkhru|/ wkh orvv ri wkh
djjuhjdwh ydoxh ri wkh phujlqj up rffxuv ehfdxvh wkh pdqdjhuv pd{lpl}h wkhlu rzq
xwlolw| lqvwhdg ri wkh vwrfnkroghuv*/ dqg sd| wrr pxfk iru wkh wdujhw up1 Frqvhtxhqwo|/
wkh odujhu wkh orvv lq wkh wrwdo ydoxh/ wkh odujhu wkh orvv wr wkh dftxlulqj up1 D ghfuhdvh
lq wkh ydoxh ri wkh dftxlulqj up vkrxog qrw kxuw wkh ulydov1
K|srwkhvlv D1 Xqghu suhhpswlrq wkhru|/ diwhu frqwuroolqj iru ulydov ehlqj ixwxuh wdu0
54jhwv/ wkh ulydo upv* ydoxh vkrxog eh lqyhuvho| uhodwhg wr wkh fkdqjh ri wkh frpelqhg ydoxh
ri wkh dftxlulqj dqg wdujhw upv1
Dffruglqj wr wkh suhhpswlrq wkhru|/ doo yh k|srwkhvhv vkrxog eh wuxh1 Dffruglqj
wr frooxvlrq dqg wkh xvxdo h!flhqflhv wkhrulhv/ rqo| k|srwkhvhv  dqg 2 vkrxog eh wuxh1
Dffruglqj wr qrq0ydoxh pd{lpl}lqj wkhrulhv/ vxfk dv kxeulv ru djhqf| wkhrulhv/ doo k|0
srwkhvhv h{fhsw D vkrxog eh idovh1 Wdeoh  frqwdlqv d vxppdu| ri wkh suhglfwlrqv ri hdfk
prgho1
Wdeoh 4= Vxppdu| ri wkh k|srwkhvhv1
Uhwxuq iru dftxluhuv Uhwxuq iru ulydov
Frooxvlrq srvlwlyh srvlwlyh
H!flhqflhv srvlwlyh qhjdwlyh
H!flhqflhv zlwk dftxlvlwlrq suredelolw| srvlwlyh srvlwlyh iru ixwxuh wdujhwv
Kxeulv dqg Djhqf| qhjdwlyh srvlwlyh ru }hur
Suhhpswlrq li srvlwlyh hlwkhu
li qhjdwlyh qhjdwlyh
Suhhpswlrq zlwk dftxlvlwlrq suredelolw| li qhjdwlyh srvlwlyh iru ixwxuh wdujhwv
816 Phwkrgrorj|
81614 Vdpsoh
Wkh gdwd xvhg wr ghyhors wkh dftxlvlwlrq vdpsoh zdv rewdlqhg iurp wkh Vhfxulw| Gdwd
Frusrudwlrq +VGF, gdwdedvh/ wkh FUVS +Fhqwhu iru Uhvhdufk lq Vhfxulw| Sulfhv, wdshv/
dqg Frpsxvwdw1 Wkh suholplqdu| vdpsoh lqfoxghg doo phujhuv dqg dftxlvlwlrqv dqqrxqfhg
ehwzhhq 4<;40 4<<; zkhuh erwk wkh wdujhw dqg wkh dftxlulqj upv zhuh olvwhg rq hlwkhu
wkh Qhz \run +Q\VH,/ Dphulfdq +DPH[, ru Qdvgdt Vwrfn H{fkdqjh1 Wkh remhfwlyh lv
wr frqvlghu wdnhryhuv wkdw frxog uhvxow lq vljqlfdqw dprxqw ri v|qhujlhv1 Dffruglqjo|/
rqo| krul}rqwdo +zlwklq lqgxvwu|, phujhuv duh frqvlghuhg1 Phujhuv zkhuh wkh wdujhw dqg
dftxlulqj upv* sulpdu| irxu0gljlw VLF frghv +uhsruwhg e| VGF, duh lghqwlfdo duh fodvvlhg
dv krul}rqwdo phujhuv1 Lq dgglwlrq/ wkh dftxlvlwlrq pxvw kdyh ehhq dffrpsolvkhg lq rqh
wudqvdfwlrq zkhuh wkh uhvxow zdv d 433( rzqhuvkls ri wkh wdujhw1 Dftxlvlwlrqv lqyroylqj
uhjxodwhg upv vxfk dv edqnv/ xwlolwlhv dqg udlourdgv duh h{foxghg1
55Wkh ulydov duh dovr lghqwlhg e| wkh sulpdu| irxu0gljlw VLF frghv iurp FUVS1 Doo ulydov
pxvw kdyh ehhq olvwhg rq hlwkhu wkh Qhz \run +Q\VH,/ Dphulfdq +DPH[, ru Qdvgdt
Vwrfn H{fkdqjh1 Wkh qdo vdpsoh frqwdlqv 49: phujhuv zlwk ryhudoo 5754 ulydo upv1
Wkh vdpsoh lv vpdoohu wkdq wkh srsxodwlrq pdlqo| ehfdxvh ri wkh uhtxluhphqw wkdw erwk
wkh wdujhw dqg wkh dftxlulqj upv* dqg dw ohdvw rqh ulydo up*v vwrfn uhwxuq vkrxog eh
dydlodeoh iru wkh dqdo|vlv1 Wkh dyhudjh qxpehu ri ulydov iru hdfk phujhu lv 47181 Wdeoh 2
olvwv wkh qxpehu ri krul}rqwdo dftxlvlwlrqv lq wkh vdpsoh e| |hdu1
Wdeoh 5= Qxpehu ri krul}rqwdo phujhuv lq wkh vdpsoh e| |hdu +4<;404<<;,
\hdu ri wkh phujhu Qxpehu ri phujhuv Qxpehu ri ulydov Dyhudjh qxpehu ri ulydov
4<;4 4 : :
4<;5 5 53 43
4<;6 4 : :
4<;7 7 :; 4<18
4<;8 : 8< ;17
4<;9 : 46; 4<1:
4<;: : 48; 5518
4<;; 7 9: 491:
4<;< 8 56; 7:19
4<<3 7 69 <
4<<4 ; 438 4614
4<<5 ; 95 :1:
4<<6 : <3 451;
4<<7 44 488 4714
4<<8 54 765 5318
4<<9 59 647 4514
4<<: 48 479 <1:
4<<; 5< 5;< <1<
wrwdo 49: 5754 4718
81615 Hvwlpdwlrq dqg Whvw Phwkrgrorj|
Wkh fxpxodwlyh deqrupdo uhwxuq ri wkh dftxlulqj/ wdujhw/ dqg ulydo upv duh ghulyhg
xvlqj dq hyhqw vwxg| phwkrgrorj|1 Iluvw/ wkh h{shfwhg vkduh sulfh zlwkrxw wkh phujhu lv
hvwlpdwhg xvlqj wkh pdunhw prgho1 Wkh pdunhw prgho lv d vwdwlvwlfdo prgho wkdw uhodwhv
wkh uhwxuq ri dq| jlyhq vhfxulw| wr wkh uhwxuqv ri wkh pdunhw sruwirolr1 Lw dvvxphv d
56vwdeoh olqhdu uhodwlrqvkls ehwzhhq wkh pdunhw dqg d vwrfn*v uhwxuq1 Wkh prgho*v olqhdu
vshflfdwlrq iroorzv iurp wkh dvvxphg mrlqw qrupdolw| ri dvvhw uhwxuqv
-￿c| ' k￿ n q￿-6c| n "￿c|
zkhuh -￿c| lv wkh dfwxdo uhwxuq rq vhfxulw|  rq gd| |/ -6c| lv wkh uhwxuq rq wkh pdunhw
sruwirolr/ dqg "￿c| lv wkh }hur phdq glvwxuedqfh whup1 Lq wklv vwxg| wkh FUVS ydoxh
zhljkwhg pdunhw lqgh{ lv xvhg dv wkh pdunhw sruwirolr1
Dv lv vwdqgdug lq wkh olwhudwxuh/ ruglqdu| ohdvw vtxduhv hvwlpdwlrq lv frqgxfwhg iru
hdfk vhfxulw| lq wkh vdpsoh/ xvlqj 573 gdlo| uhwxuqv revhuydwlrq iurp gd| 0633 wr gd| 093
sulru wr wkh phujhu dqqrxqfhphqw1 Xqghu jhqhudo frqglwlrqv/ ruglqdu| ohdvw vtxduhv lv d
frqvlvwhqw hvwlpdwlrq surfhgxuh iru wkh pdunhw prgho sdudphwhuv1 Xvlqj wkh hvwlpdwhg
sdudphwhuv ri wkh pdunhw prgho/ deqrupdo uhwxuqv zhuh hvwlpdwhg lq wkuhh hyhqw zlqgrzv/
+043/.43,/ +08/.8, dqg +04/.4, durxqg wkh dqqrxqfhphqw gdwh1 Wkh dqqrxqfhphqw gdwh
lv wkh uvw gdwh zkhq wkh phujhu zdv sxeolfo| dqqrxqfhg dffruglqj wr VGF gdwdedvh1
Lq hyhu| wlph shulrg/ wkh deqrupdo uhwxuq lv wkh glhuhqfh ehwzhhq wkh dfwxdo dqg wkh










q￿ duh wkh ROV hvwlpdwhg sdudphwhuv iurp wkh hvwlpdwlrq shulrg1
Wr gudz lqihuhqfhv iru wkh hyhqw/ wkh deqrupdo uhwxuq revhuydwlrqv pxvw eh djjuh0
jdwhg ryhu wlph dqg dfurvv vhfxulwlhv1 Iluvw frqvlghu djjuhjdwlrq ryhu wlph1 Ghqh wkh
fxpxodwlyh deqrupdo uhwxuqv dv wkh vxp ri wkh deqrupdo uhwxuqv ryhu wkh hyhqw zlqgrz
d,cn,o Jlyhq wkh gdlo| deqrupdo uhwxuqv/ wkh phdvxuh ri wkh dftxlulqj/ wdujhw dqg ulydo





Wr whvw wkh qxoo k|srwkhvlv wkdw wkh fxpxodwlyh deqrupdo uhwxuqv duh }hur/ w0vwdwlvwlfv
duh fdofxodwhg iru -￿c3,cn, e|
|￿E-￿c3,cn,'-￿c3,cn,*r|_E-￿c3,cn,c
zkhuh r|_E-￿c3,cn, lv wkh vwdqgdug ghyldwlrq ri -￿c3,cn,
5781616 Lqghshqghqw yduldeohv
Wr whvw rxu k|srwkhvhv/ zh qhhg wr frqwuro iru wkh h{shfwdwlrqv ri d ulydo ehlqj d ixwxuh
wdujhw1 Vrqj dqg Zdonolqj +5333, kdyh irxqg wkdw wkh furvv0vhfwlrqdo yduldwlrq ri ulydo
deqrupdo uhwxuqv lq wkh hyhqw zlqgrz lv v|vwhpdwlfdoo| uhodwhg wr yduldeohv dvvrfldwhg zlwk
wkh suredelolw| ri dftxlvlwlrq1 Lq wkhlu vdpsoh/ wdujhw upv duh vljqlfdqwo| vpdoohu dqg
kdyh d vljqlfdqwo| orzhu ohyho ri Wrelq*v t wkdq wkh rwkhu upv lq wkh lqgxvwu|1 Jurzwk/
eorfn rzqhuvkls/ dqg ohyhudjh duh lqvljqlfdqw1 Wkh| dovr frpsduhg lqlwldo lqgxvwu|
wdujhwv wr ulydov wkdw ehfrph wdujhwv wkhpvhoyhv zlwklq rqh |hdu/ dqg irxqg qrqh ri wkhvh
wr eh vljqlfdqw1
Wkh upv wrwdo dvvhwv dqg Wrelq*v t zhuh xvhg dv frqwurov iru wkh h{shfwdwlrqv ri ehlqj
d ixwxuh wdujhw1 Doo qdqfldo gdwd zhuh froohfwhg iurp Frpsxvwdw xvlqj dprxqwv iurp
wkh vfdo |hdu ehiruh wkh dftxlvlwlrq dwwhpsw rq wkh lqlwldo wdujhw up1 Wrelq*v t zdv
fdofxodwhg dv iroorzv=
' 'E T n  n (  `*Ac
zkhuh T lv wkh pdunhw ydoxh ri htxlw| fdofxodwhg dw wkh dyhudjh pdunhw sulfh ri wkh
vkduhv rxw0vwdqglqj lq wkh vfdo |hdu suhfhglqj wkh dftxlvlwlrq/  lv wkh oltxlgdwlqj ydoxh
ri suhihuuhg vwrfn/ ( lv wkh errn ydoxh ri orqj0whup ghew/ ` lv qhw zrunlqj fdslwdo/
dqg A lv wkh errn ydoxh ri wrwdo dvvhwv1 Wdeoh  frqwdlqv wkh vxppdu| vwdwlvwlfv ri wkh
yduldeohv iru wkh dftxlulqj/ wdujhw dqg ulydo upv1
Wdeoh 6= Vxppdu| vwdwlvwlfv iru wkh lqghshqghqw yduldeohv


































Wkh eudfnhwv frqwdlq wkh vwdqgdug ghyldwlrqv1
Lq wkh vdpsoh/ dssur{lpdwho| 53( ri wkh ulydov ehfdph wdujhwv odwhu dqg zhuh gholvwhg
58dffruglqj wr wkh FUVS1 Wkh uhvxowv ri Vrqj dqg Zdonolqj +5333, zhuh uhsurgxfhg exw wkh
h{sodlqhg yduldqfh ri wkh gdwd lv vwloo txlwh orz1 Ehfdxvh ri wkdw/ d gxpp| yduldeoh iru
ixwxuh wdujhw zdv lqfoxghg lq wkh furvv0vhfwlrqdo uhjuhvvlrqv/ zklfk kdv ydoxh rqh li wkh
ulydo zdv gholvwhg gxh wr d phujhu dqg }hur rwkhuzlvh1
D gxpp| yduldeoh lv lqwurgxfhg wr phdvxuh wkh hhfw ri doo fdvk dftxlvlwlrqv zkhuh
d ydoxh ri rqh lqglfdwhv doo0fdvk/ dqg d ydoxh ri }hur lqglfdwhv fdvk dqg vwrfn/ doo vwrfn/
dqg doo rwkhu phwkrgv ri sd|phqw iru dftxlvlwlrqv1 Wkhuh lv frq lfwlqj hylghqfh lq wkh
hpslulfdo qdqfh olwhudwxuh uhjduglqj wkh hhfw ri glhuhqw sd|phqw irupv1 Wkhruhwlfdoo|/
wkh dujxphqw wkdw doo0fdvk dftxlvlwlrqv vkrxog rxwshuirup vwrfn dftxlvlwlrq lv jlyhq e|
P|huv dqg Pdmoxi +4<;7,1 Wkh phwkrg ri qdqflqj dq lqyhvwphqw fdq frqyh| lqirupdwlrq1
Wkh| dujxh wkdw pdqdjhuv qdqfh dftxlvlwlrqv e| frpprq vwrfn ehfdxvh wkh| wklqn wkdw
wkh vwrfn ri wkh frpsdq| lv ryhuydoxhg1 Dv|pphwulf lqirupdwlrq fdxvhv dgyhuvh vhohfwlrq1
Li d fdvk dftxlvlwlrq vljqdov wkdw wkh dftxlulqj up lv xqghuydoxhg +ryhuydoxhg,/ wklv fdq
ohdg wr dq lqfuhdvh +ghfuhdvh, ri wkh ydoxdwlrq ri wkh zkroh lqgxvwu|1 Mhqvhq*v iuhh fdvk
 rz wkhru| dovr vxssruwv wkh srvlwlyh vljqdo hhfw ri fdvk sd|phqw1 Fdvk dftxlvlwlrqv duh
x v x d o o | q d q f h gz l w kg h e wd q gw k h |g h f u h d v hw k hd p r x q wr ii u h hf d v k r zw k d wf d qe h
lqyhvwhg e| wkh pdqdjhphqw dw ehorz wkh frvw ri fdslwdo1
D vwxg| e| Wudyorv +4<;:, dqdo|}hg wkh lpsdfw ri sd|phqw irup rq erwk wkh wdujhw
dqg wkh elgglqj upv1 Kh irxqg wkdw zkhq vwrfn zdv xvhg dv d phwkrg ri sd|phqw/
elgghuv kdg vljqlfdqwo| vpdoohu dqg wdujhwv kdg vljqlfdqwo| kljkhu deqrupdo uhwxuqv1
Hfner/ Jldppdulqr dqg Khlqnho +4<<3, suhvhqw hylghqfh wkdw elgghu jdlqv lq Fdqdgd duh
rq dyhudjh wkh juhdwhvw zkhq wkh elgghu rhuv d pl{ ri fdvk dqg vwrfn1 Txhhq +4<;<,
frqvlghuhg wkh hhfw ri d phujhu ehlqj dqwlflsdwhg/ dqg vkh kdv irxqg wkdw zkloh wkh
irup ri sd|phqwv kdv qr hhfw rq elgghuv/ wkh dyhudjh deqrupdo uhwxuqv ri wkh wdujhwv ri
qrq0fdvk dftxlvlwlrqv duh kljkhu lq wkh suh0dqqrxqfhphqw shulrg wkdq iru wdujhwv ri fdvk
dftxlvlwlrqv1 Vkh frqfoxghg wkdw wkh suhglfwlyh srzhu ri wkh irup ri sd|phqw lv gxh wr
wkh lqdghtxdwh dqdo|vhv ri h{shfwdwlrqv1
Wkh phwkrg ri sd|phqw/ ri frxuvh/ fdq dovr uh hfw rwkhu idfwruv vxfk dv wkh vl}h ri
wkh wdujhw up/ lqwhuhvw udwhv/ wd{ hhfwv dqg wkh olnh1 Wklv fdq eh h{shfwhg wr ohdg
wr frq lfwlqj uhvxowv1 Lq wkh vdpsoh/ wdujhw upv lqyroyhg lq doo fdvk dftxlvlwlrqv duh
vljqlfdqwo| vpdoohu wkdq wdujhwv lqyroyhg lq dftxlvlwlrqv wkdw zhuh qrw doo0fdvk1
59817 Hpslulfdo Uhvxowv
81714 Djjuhjdwh uhvxowv rq dftxlvlwlrqv
Wdeoh e vkrzv wkh fxpxodwlyh gdlo| dyhudjh deqrupdo uhwxuqv wr wkh dftxlulqj/ wdujhw dqg
ulydo upv ryhu 54 gd|/ 44 gd| dqg 6 gd| shulrgv/ 043 wkurxjk .43/ 08 wkurxjk .8 dqg
04 wkurxjk .4/ uhodwlyh wr wkh gd| ri wkh uvw suhvv dqqrxqfhphqw ri wkh dftxlvlwlrq/ wkh
w0vwdwlvwlfv/ dqg wkh shufhqwdjh ri upv zlwk srvlwlyh fxpxodwlyh deqrupdo uhwxuq1
Wdeoh 7= Fxpxodwlyh dyhudjh deqrupdo uhwxuqv
W k hv l } hr ih y h q wz l q g r z











































-/ --/ --- ghqrwh vljqlfdqfh dw 43(/ 8( dqg 4( uhvshfwlyho|1
Srvlwlyh lv wkh shufhqwdjh ri upv zlwk srvlwlyh fxpxodwlyh deqrupdo uhwxuqv1
Wkh phdq uhwxuq wr dftxluhuv lv prvwo| qrq0vljqlfdqw1 Dv wkh hyhqw zlqgrz lv h{0
sdqghg/ wkh uhwxuqv wr dftxlulqj upv ghwhulrudwh1 Dovr/ lq wkh 4<<3v/ wkh h{fhvv uhwxuq
ri wkh dftxlulqj upv gursv gudpdwlfdoo|1 Lq wkh shulrg 4<<404<<;/ wkh h{fhvv uhwxuq ri
wkh dftxlulqj upv lv d vwdwlvwlfdoo| vljqlfdqw 0713:(1 Vwrfnkroghuv ri wkh wdujhw rq wkh
rwkhu kdqg/ uhdol}h rq dyhudjh dq deqrupdo uhwxuq ri qhduo| 58(/ dqg wkhvh duh suredeo|
xqghuvwdwhg1 H{shfwdwlrqv dqg lqvlghu wudglqj fdq fdxvh dq hduolhu sulfh uxq0xs1 Wklv lv
frqvlvwhqw zlwk wkh idfw wkdw dv wkh hyhqw zlqgrz lv h{sdqghg/ wkh uhwxuqv wr wdujhw upv
lqfuhdvh1 Zkloh wkhuh lv olwwoh grxew rq dyhudjh wkdw wkh wdujhw upv ehqhw iurp phujhuv/
wkh hhfw rq ulydo upv lv dpeljxrxv1 Ryhu wkh vkruwhu wlph shulrg/ ulydov kdyh d vpdoo
exw vljqlfdqw srvlwlyh deqrupdo uhwxuq/ exw dv wkh wlph shulrg lqfuhdvhv/ wkh fxpxodwlyh
dyhudjh deqrupdo uhwxuq ehfrphv qhjdwlyh1
Wkhvh uhvxowv duh frqvlvwhqw zlwk prvw ri wkh rwkhu vwxglhv frqgxfwhg rq phujhuv dqg
5:dftxlvlwlrqv149 Wdeoh D vkrzv wkh dyhudjh djjuhjdwh deqrupdo fkdqjh lq wkh pdunhw ydoxh
ri wkh dftxlulqj dqg wdujhw upv14:
Wdeoh 8= Deqrupdo fkdqjh lq wkh djjuhjdwh ydoxh ri wkh phujlqj upv1
W k hv l } hr ih y h q wz l q g r z
Vxpp1 vwdwv1 q Efcnf EDcnD Ecn
















-/ --/ --- ghqrwh vljqlfdqfh dw 43(/ 8( dqg 4( uhvshfwlyho|1
Srvlwlyh lv wkh shufhqwdjh ri upv zlwk srvlwlyh fxpxodwlyh deqrupdo uhwxuqv1
Wdeoh D vxssruwv wkh frqfhsw ri ydoxh pd{lpl}lqj wdnhryhuv1 K|srwkhvlv  krogv rq
dyhudjh1 Wkh frpelqhg ydoxh ri wkh phujlqj upv lqfuhdvhv e| d vljqlfdqw 708( lq doo
h{dplqhg wlph shulrgv durxqg wkh dqqrxqfhphqw gdwh1 Krzhyhu rqh0wklug ri wkh phujhuv
kdyh qhjdwlyh djjuhjdwh jdlq1 Hyhq lq wkhvh fdvhv/ suhhpswlrq wkhru| lv qrw qhfhvvdulo|
idovh1 Suhhpswlyh phujhuv fdq dovr ghfuhdvh wkh wrwdo ydoxh ri wkh upv li wkh dftxlvlwlrq
s u r f h v vl q y r o y h vk l j kf r v w v 1
K|srwkhvlv 2/ zklfk vd|v wkdw dftxluhuv gr qrw orvh rq dyhudjh/ dovr fdqqrw eh uhmhfwhg1
Dftxluruv* deqrupdo uhwxuq rq wkh dyhudjh lv lqvljqlfdqw1 Krzhyhu/ lq pruh wkdq 83( ri
wkh fdvhv/ wkh vkduhkroghuv ri wkh dftxlulqj upv vxhu orvvhv1 Wklv idfw frqwudglfwv wkh
xvxdo ydoxh0pd{lpl}lqj wkhrulhv/ exw lv lq dffrug zlwk wkh djhqf|/ kxeulv/ dqg suhhpswlrq
wkhrulhv1 Wkh vljqlfdqwo| srvlwlyh deqrupdo shuirupdqfh ri wkh wdujhw upv lq uhvsrqvh
wr wkh phujhu dqqrxqfhphqw lqglfdwhv wkdw wkh dqqrxqfhphqw frphv dw ohdvw sduwldoo| dv
dv x u s u l v h 1
Wr vhsdudwh wkh suhglfwlrqv ri wkh suhhpswlrq wkhru| iurp wkh qrq0ydoxh pd{lpl}0
lqj wkhrulhv k|srwkhvlv  lv whvwhg1 Iroorzlqj wkh glvfxvvlrq derxw wkh suhglfwlrqv ri
suhhpswlrq wkhru|/ rqh h{shfwv wkdw ulydov vkrxog kdyh d qhjdwlyh deqrupdo uhwxuq iro0
49Vfkzhuw +4<<9, kdv irxqg wkdw dftxlulqj upv* deqrupdo uhwxuqv zhuh qrw vljqlfdqwo| glhuhqw iurp
}hur rq dyhudjh iru wkh shulrg 4<:804<<4/ zkloh wdujhwv hqmr| d khiw| 63073( h{fhvv uhwxuq lq wkh vdph
shulrg1 Mduuhoo/ Eulfnoh| dqg Qhwwhu +4<;;, kdyh irxqg d vwhdg| ghfuhdvh lq wkh uhwxuqv wr vkduhkroghuv ri
wkh dftxlulqj frpsdqlhv iru d vhtxhqfh ri ghfdghv iurp wkh 4<93v wr wkh 4<;3v1 Wkh| irxqg wkdw iru wkh
4<;3v/ wkh h{fhvv uhwxuq ri dftxlulqj upv ehfdph qhjdwlyh 4(/ exw uhpdlqhg vwdwlvwlfdoo| lqvljqlfdqw1
Mhqvhq dqg Uxedfn +4<;6, hvwlpdwhg }hur uhwxuqv wr wkh dftxlulqj upv lq phujhuv1
4:Wkh dyhudjh djjuhjdwh deqrupdo fkdqjh lq wkh pdunhw ydoxh ri wkh dftxlulqj dqg wdujhw upv lv
fdofxodwhg dv wkh ydoxh0zhljkwhg vxp ri wkh deqrupdo uhwxuqv ri wdujhw dqg dftxlulqj upv1
5;Wdeoh 9= Fxpxodwlyh dyhudjh deqrupdo uhwxuqv li wkh dftxlulqj up kdv qhjdwlyh fxppx0
odwlyh deqrupdo uhwxuq
Wkh vl}h ri wkh hyhqw zlqgrz

















































-/ --/ --- ghqrwh vljqlfdqfh dw 43(/ 8( dqg 4( uhvshfwlyho|1
Srvlwlyh lv wkh shufhqwdjh ri upv zlwk srvlwlyh fxpxodwlyh deqrupdo uhwxuqv1
orzlqj ydoxh0ghfuhdvlqj phujhuv1 Wdeoh S vxppdul}hv wkh uhvxowv iru wkh vxevdpsoh zkhuh
wkh dftxlulqj up kdg d qhjdwlyh h{fhvv uhwxuq1 Wdeoh . vxppdul}hv wkh uhvxowv iru wkh
vxevdpsoh zkhuh wkh dftxlulqj upv kdg srvlwlyh h{fhvv uhwxuqv1
Wdeoh := Fxpxodwlyh dyhudjh deqrupdo uhwxuqv li wkh dftxlulqj up kdv srvlwlyh fxppx0
odwlyh deqrupdo uhwxuq
Wkh vl}h ri wkh hyhqw zlqgrz

















































-/ --/ --- ghqrwh vljqlfdqfh dw 43(/ 8( dqg 4( uhvshfwlyho|1
Srvlwlyh lv wkh shufhqwdjh ri upv zlwk srvlwlyh fxpxodwlyh deqrupdo uhwxuqv1
Iurp Wdeoh S lw lv dssduhqw wkdw iroorzlqj ydoxh0ghfuhdvlqj krul}rqwdo phujhuv/ qrq0
phujhg upv duh v|vwhpdwlfdoo| hduqlqj qhjdwlyh deqrupdo uhwxuqv1 Wklv lv frqvlvwhqw
zlwk wkh suhglfwlrq ri wkh suhhpswlrq wkhru| exw lqfrqvlvwhqw zlwk wkh suhglfwlrqv ri
wkh djhqf| dqg kxeulv wkhrulhv1 Uhvxowv iurp Wdeohv S dqg ./ duh lqfrqvlvwhqw zlwk wkh
k|srwkhvlv wkdw wkh ulydov* h{fhvv uhwxuqv duh wkh vdph uhjdugohvv ri wkh dftxlulqj up*v
5<uhwxuq/ dw hyhu| vljqlfdqfh ohyho iru wkh +043/.43, hyhqw zlqgrz1 Lq wkh zkroh vdpsoh/ wkh
k|srwkhvlv wkdw wkh ulydov* phdq deqrupdo uhwxuq/ zkhq wkh dftxlulqj up kdv qhjdwlyh
deqrupdo uhwxuq/ lv wkh vdph dv wkh ulydov* phdq deqrupdo/ fdq eh uhmhfwhg dw d 43(
vljqlfdqfh ohyho1
Wkh pdjqlwxgh ri wkh qxpehuv lv uhpdundeoh1 Wkh dyhudjh orvv ri wkh dftxlulqj upv
lv '56;15< ploolrq zkloh wkh ulydov orvh '5<145 ploolrq grooduv ryhu wkh ^043/.43` wlph shulrg
durxqg wkh dqqrxqfhphqw14;
Zkloh rq dyhudjh wkh uhvxowv lq Wdeoh S vxssruw k|srwkhvlv / lq pruh wkdq rqh0wklug
ri wkh fdvhv ulydov dfwxdoo| ehqhw iurp wdnhryhuv zkhq wkh dftxlulqj upv vxhu orvvhv1
Wklv idfw djdlq grhv qrw qhfhvvdulo| phdq wkh idloxuh ri suhhpswlrq wkhru| lq wkrvh fdvhv1
Wkh vlpsoh vwdwlf prgho suhvhqwhg lq wkh uvw sduw ri wklv sdshu grhvq*w dffrxqw iru
wkh g|qdplfv ri wkh phujhu pdunhw1 Lq sduwlfxodu/ lw grhvq*w dffrxqw iru h{shfwdwlrqv1
D phujhu fdq vljqdo vhyhudo wklqjv derxw wkh wdujhw/ dftxlulqj/ dqg ulydo upv1 Vrqj
dqg Zdonolqj +5333, ghyhors dqg whvw rqh srvvleoh lpsolfdwlrq ri wdnhryhuv1 Wkh| qg
wkdw 83093( ri wkh ulydov hduq srvlwlyh deqrupdo uhwxuqv14< Wkhlu h{sodqdwlrq lv wkdw
wkh ulydov hduq deqrupdo uhwxuqv ehfdxvh ri wkh lqfuhdvhg suredelolw| wkdw wkh| zloo eh
wdujhwv wkhpvhoyhv1 Wkh| vkrz wkdw ulydov wkdw ehfrph wdujhwv lq vxevhtxhqw |hduv duh
vljqlfdqwo| vpdoohu/ kdyh vljqlfdqwo| vpdoohu Wrelq*v tv/ dqg hduq vljqlfdqwo| odujhu
deqrupdo uhwxuqv dw wkh lqlwldo dftxlvlwlrq dqqrxqfhphqw wkdq rwkhu ulydov1
Wdeoh H vkrzv wkh fxpxodwlyh dyhudjh deqrupdo uhwxuqv ri ulydo upv li wkh ulydo
ehfrphv d wdujhw odwhu/ dqg li lw grhv qrw1 Vlploduo| wr Vrqj dqg Zdonolqj*v uhvxowv/ Wdeoh
H lqglfdwhv wkdw wkh pdunhw irupv vrph h{shfwdwlrqv derxw wkh lghqwlw| ri ixwxuh wdujhwv
edvhg rq wkh fxuuhqw wdnhryhu1 Ulydov wkdw vxevhtxhqwo| ehfrph wdujhwv hqmr| vljqlfdqw
srvlwlyh uhwxuq ryhu wkh shulrg ri +043/.43, dqg +04.4, dqg ulydov wkdw grq*w ehfrph
ixwxuh wdujhw vxhu d vljqlfdqw orvv ryhu wkh shulrg ri +043/.43, dqg +08/.8,153
Wr whvw k|srwkhvlv D/ rqh qhhgv wr fdofxodwh wkh fkdqjh lq wkh djjuhjdwh ydoxh ri wkh
4;Wkh ydoxh ri wkh upv ehiruh wkh phujhu fdofxodwhg dv d surgxfw ri wkh vkduhv rxw0vwdqglqj +iurp
Frpsxvwdw, dqg wkh vwrfn sulfh ehiruh wkh dqqrxqfhphqw1
4<Wkhlu vdpsoh frqvlvwhg ri 474 xqh{shfwhg dftxlvlwlrqv dqg 578< ulydo upv ryhu wkh 4<;504<<4 shulrg1
Wkhlu vdpsoh frqvlvwhg ri erwk krul}rqwdo dqg qrq0krul}rqwdo phujhuv1 Wkh| uhsruw wkdw wkh deqrupdo
uhwxuqv wr d sruwirolr ri ulydov dyhudjh d vljqlfdqw 3168( iru wkh dqqrxqfhphqw shulrg +04/3, dqg d
vljqlfdqw 3189( ryhu wkh h{sdqghg +08/.8, hyhqw zlqgrz1 Wklv lv vlplodu wr wkh qglqj ri wklv sdshu1
Wkh| glgq*w h{dplqh wkh hhfw ri wkh dftxlulqj upv* uhwxuq rq wkh ulydov* uhwxuqv1
53Dw 8( vljqlfdqfh ohyho1
63Wdeoh ;= Fxpxodwlyh dyhudjh deqrupdo uhwxuqv ri ulydo zkr ehfdph dqg ulydov zkr glg
qrw ehfrph ixwxuh wdujhwv li wkh dftxlulqj up kdv qhjdwlyh fxppxodwlyh deqrupdo uhwxuq
Wkh vl}h ri hyhqw zlqgrz





































-/ --/ --- ghqrwh vljqlfdqfh dw 43(/ 8( dqg 4( uhvshfwlyho|1
Srvlwlyh lv wkh shufhqwdjh ri upv zlwk srvlwlyh fxpxodwlyh deqrupdo uhwxuqv1
phujhg upv1 Wr hvwlpdwh wkh lqlwldo vwrfn pdunhw ydoxh ri wkh upv/ wkh dyhudjh ri wkh
forvlqj sulfh dqg wkh vkduhv rxwvwdqglqj iurp wkh fdohqgdu |hdu ehiruh wkh dqqrxqfhphqw
ri wkh phujhu zhuh xvhg1 Wkh fkdqjh lq wkh wrwdo ydoxh ri wkh dftxlulqj upv zdv fdofxodwhg
dv wkh ydoxh zhljkwhg vxp ri wkh wdujhw dqg wkh dftxlulqj upv* fxpxodwlyh deqrupdo
uhwxuqv1 Wdeoh b vxppdul}hv wkh fruuhodwlrqv ehwzhhq wkh ulydov* fxpxodwlyh dyhudjh
deqrupdo uhwxuqv dqg wkh phujlqj up*v djjuhjdwh deqrupdo uhwxuq zkhuh wkh phujlqj
up*v djjuhjdwh deqrupdo uhwxuqv duh srvlwlyh dqg wkh dftxlulqj up kdv d qhjdwlyh h{fhvv
uhwxuq154
Wdeoh <= Fruuhodwlrqv ehwzhhq wkh djjuhjdwh fxpxodwlyh deqrupdo uhwxuqv ri ulydov dqg
phujlqj upv lq glhuhqw hyhqw zlqgrzv1
uFDDU43 uFDDU8 uFDDU4 wFDDU43 wFDDU8 wFDDU4
uFDDU43 4133
uFDDU8 31:9:8 4133
uFDDU4 31;36; 3193:8 4133
wFDDU43 0313558 0313986 31355; 4133
wFDDU8 03133:5 0313558 31363< 319978 4133
wFDDU4 03133<6 03137<7 3134<; 31;;49 31:6:3 4133
uFDDU ghqrwhv wkh ulydov* dyhudjh fxpxodwlyh deqrupdo uhwxuq1 wFDDU ghqrwhv wkh
ydoxh0zhljkwhg vxp ri wkh dftxlulqj dqg wdujhw upv* dyhudjh fxpxodwlyh deqrupdo uhwxuqv1
Uhvxowv lq Wdeoh b gr qrw surylgh vwurqj vxssruw iru wkh suhhpswlrq wkhru|/ dowkrxjk
wkh| gr qrw uhmhfw lw1 Wkh fruuhodwlrq ehwzhhq wkh ulydov* dqg wkh phujlqj upv* djjuhjdwh
54uFDDU ghqrwhv wkh ulydov* dyhudjh fxpxodwlyh deqrupdo uhwxuq1 wFDDU ghqrwhv wkh ydoxh0
zhljkwhg vxp ri wkh dftxlulqj dqg wdujhw upv* dyhudjh fxpxodwlyh deqrupdo uhwxuqv1
64Wdeoh 43= Hvwlpdwhg uhjuhvvlrq frh!flhqwv ri wkh +043/.43, dqqrxqfhphqw shulrg deqru0
pdo uhwxuqv ri ulydov1 +w0vwdwlvwlfv duh jlyhq lq sduhqwkhvhv, Ghshqghqw Yduldeoh@ ulydov*
uhwxuqv lq +043/.43, hyhqw zlqgrz1 Dft1 FDDU lv wkh dftxlulqj upv deqrupdo uhwxuq/
ixwxuh wdujhw lv d gxpp| yduldeoh zlwk d ydoxh ri 4 li wkh ulydo ehfrph wdujhw odwhu/ ubwwd
lv wkh udwlr ri wkh ulydo*v dqg wdujhw*v wrwdo dvvhwv/ ubwt lv wkh udwlr ri wkh ulydo*v dqg
wdujhw*v Wrelq*v t/ fdvk lv d gxpp| zlwk d ydoxh ri 4 li wkh phujhu zdv doo0fdvk phujhu/
quly lv wkh qxpehu ri ulydov1



































































U5 3=345 3=34 3=3637 3=3746 3=359 3=3<78
phdq h{fhvv uhwxuqv lv/ dw ehvw/ lqvljqlfdqw1 Lq wkh zkroh vdpsoh lw lv srvlwlyh1 Wklv fdq
eh gxh wr wkh xqghu0hvwlpdwlrq ri wkh wdujhwv* uhwxuqv dqg2ru gxh wr wkdw wkh vdpsoh
lqfoxghv vhyhudo upv wkdw zhuh dfwxdoo| qrw uhodwhg/ dqg vr xqdhfwhg e| wkh phujhu1
81715 Furvv0vhfwlrqdo uhjuhvvlrq uhvxowv
Wklv vxevhfwlrq uhsruwv lq ghwdlo wkh furvv vhfwlrqdo uhvxowv iru wkh whvw ri k|srwkhvhv 
dqg e1 Iru hdfk ri wkh wkuhh hyhqw zlqgrz uhvxow iru wzr prgho vshflfdwlrq lv suhvhqwhg1
Lq Wdeohv f wkurxjk 2 zh uhjuhvv dqqrxqfhphqw shulrg deqrupdo uhwxuqv ri wkh ulydov*
rq deqrupdo uhwxuqv ri wkh dftxlulqj upv/ up fkdudfwhulvwlfv dvvrfldwhg zlwk wkh sure0
delolw| ri dftxlvlwlrq/ dqg fkdudfwhulvwlfv ri wkh vshflf ghdo iru doo wkuhh hyhqw zlqgrzv
glvfxvvhg deryh1
Wkh revhuydwlrqv ri ulydov* uhwxuqv duh lqghshqghqw dfurvv phujhuv/ exw qrw qhfhvvdulo|
lqghshqghqw zlwklq d phujhu1 Ehfdxvh ri wklv uhdvrq/ wkh vwdqgdug huuruv iurp ROV hvwl0
65Wdeoh 44= Hvwlpdwhg uhjuhvvlrq frh!flhqwv ri wkh +08/.8, dqqrxqfhphqw shulrg deqrupdo
uhwxuqv ri ulydov1 +w0vwdwlvwlfv duh jlyhq lq sduhqwkhvhv, Ghshqghqw Yduldeoh @ ulydov*
uhwxuq lq +08/.8, hyhqw zlqgrz1 Dft1 FDDU lv wkh dftxlulqj upv deqrupdo uhwxuq/
ixwxuh wdujhw lv d gxpp| yduldeoh zlwk d ydoxh ri 4 li wkh ulydo ehfrph wdujhw odwhu/ ubwwd
lv wkh udwlr ri wkh ulydo*v dqg wdujhw*v wrwdo dvvhwv/ ubwt lv wkh udwlr ri wkh ulydo*v dqg
wdujhw*v Wrelq*v t/ fdvk lv d gxpp| zlwk d ydoxh ri 4 li wkh phujhu zdv doo0fdvk phujhu/
quly lv wkh qxpehu ri ulydov1

































































U5 3=354 3=35< 3=335 3=3657 3=3746 3=35;7
66Wdeoh 45= Hvwlpdwhg uhjuhvvlrq frh!flhqwv ri wkh +04/.4, dqqrxqfhphqw shulrg deqrupdo
uhwxuqv ri ulydov1 +w0vwdwlvwlfv duh jlyhq lq sduhqwkhvhv, Ghshqghqw Yduldeoh @ ulydov*
uhwxuq lq +04/.4, hyhqw zlqgrz1 Dft1 FDDU lv wkh dftxlulqj upv deqrupdo uhwxuq/
ixwxuh wdujhw lv d gxpp| yduldeoh zlwk d ydoxh ri 4 li wkh ulydo ehfrph wdujhw odwhu/ ubwwd
lv wkh udwlr ri wkh ulydo*v dqg wdujhw*v wrwdo dvvhwv/ ubwt lv wkh udwlr ri wkh ulydo*v dqg
wdujhw*v Wrelq*v t/ fdvk lv d gxpp| zlwk d ydoxh ri 4 li wkh phujhu zdv doo0fdvk phujhu/
quly lv wkh qxpehu ri ulydov1

































































U5 3=339 3=33; 3=33: 3=3538 3=34;7 3=35<
67pdwlrq duh xqghuvwdwhg1 Wr rewdlq urexvw yduldqfh hvwlpdwhv wkh Kxehu2Zklwh2vdqgzlfk
hvwlpdwru ri yduldqfh iru foxvwhuv zhuh xvhg lq sodfh ri wkh wudglwlrqdo fdofxodwlrq155 Doo
uhjuhvvlrqv duh vljqlfdqw dw wkh 4( ohyho1 Wkh hvwlpdwlrq zdv frqgxfwhg rq wkh zkroh
vdpsoh dqg rq vxevdpsohv dv zhoo1
D vv k r z ql qW d e o h vf wkurxjk 2/ wkh hvwlpdwhg frh!flhqwv ri wkh dftxlulqj upv*
uhwxuq duh srvlwlyh dqg vljqlfdqw dw hyhu| vljqlfdqfh ohyho1 Pruhryhu wkh| duh odujhu dqg
pruh vljqlfdqw li wkh dftxlulqj up kdg d qhjdwlyh deqrupdo uhwxuq dw wkh dqqrxqfhphqw
mxvw dv wkh suhhpswlrq wkhru| suhglfwv1 Lq wkh zkroh vdpsoh wkh frh!flhqw lv vpdoohu wkdq
lq wkh vxevdpsohv1 Wklv lv gxh wr wkh idfw wkdw wkh lqwhufhswv zhuhq*w uhvwulfwhg wr eh htxdo
lq wkh wzr vxevdpsoh1 Ulydo upv wkdw ehfrph wdujhwv odwhu kdyh d vljqlfdqwo| kljkhu
uhwxuq wkdq wkrvh wkdw glg qrw1 Wkh hhfw ri wkh uhodwlyh wrwdo dvvhw vl}h ri wkh ulydo wr
wkh wdujhw +ubwwd, dqg wkh uhodwlyh Wrelq*v t ri wkh ulydo wr wkh wdujhw +ubwt, erwk kdyh
qhjdwlyh vljqv dv suhglfwhg e| wkh dftxlvlwlrq suredelolw| k|srwkhvlv1 Doo0fdvk rhuv/
rq dyhudjh/ lqfuhdvh wkh deqrupdo uhwxuqv ri wkh ulydov dowkrxjk qrw vljqlfdqwo|1 Wlph
dqg wkh qxpehu ri ulydov duh jhqhudoo| qrw vljqlfdqw1 Wkhvh qglqjv jhqhudoo| vxssruw
wkh suhhpswlrq wkhru| dqg uhmhfw wkh kxeulv dqg djhqf| wkhrulhv1
9F r q f o x v l r q
Wklv sdshu jlyhv d qhrfodvvlfdo hfrqrplf h{sodqdwlrq iru wkh dssduhqw xqsurwdeo| ri
phujhuv iru wkh dftxlulqj upv1 Suhhpswlyh prwlyhv jlyh d vwurqj uhdvrq iru zk| ydoxh0
ghfuhdvlqj phujhuv rffxu1 Li d up ihduv rqh ri lwv ulydov zloo jdlq odujh frvw vdylqjv ru
h!flhqflhv iurp wdnlqj ryhu vrph wklug up/ wkh uvw up zloo udwlrqdoo| suhhpsw wklv
phujhu zlwk d wdnhryhu dwwhpsw ri lwv rzq1 E| suhhpswlqj wkh rwkhu up*v elg/ wkh uvw
up dyrlgv wkh uhgxfhg surwv lw zrxog kdyh vxhuhg kdg lwv ulydo ehhq vxffhvvixo dqg
wkxv ehhq deoh wr uhgxfh lwv rzq frvw ri surgxfwlrq1 Exw ehfdxvh wklv dujxphqw krogv iru
wkh ulydov wr wkh zlqqhuv/ wkh dftxlulqj up vrphwlphv kdv wr sd| pruh wkdq dprxqw ri
surw jdlqhg iurp wkh phujhu1
Hpslulfdo whvwv ri wklv suhglfwlrq duh suhvhqwhg lq wkh vhfrqg sduw ri wklv sdshu1 Ilyh
k|srwkhvhv iroorz iurp wkh suhhpswlrq wkhru|1 Wkh surw0pd{lpl}lqj dqg wkh udwlrqdolw|
k|srwkhvhv fdqqrw eh uhmhfwhg rq dyhudjh exw lq vhyhudo fdvhv wkh| vhhp wr eh idovh1
55Wkh uhvxowv ri {hg hhfw hvwlpdwlrq zhuh vlplodu1
68Wkhvh fdvhv wkdw fdqqrw eh h{sodlqhg e| wkh vlpsoh ydoxh0pd{lpl}lqj wkhrulhv w lqwr wkh
suhhpswlrq wkhru|1 Ulydov rq dyhudjh kdg qhjdwlyh deqrupdo uhwxuqv zkhq wkh dftxluhu
kdg dv zhoo/ rq dyhudjh dw wkh dqqrxqfhphqw ri wkh phujhu1 Zlwk d voljkw prglfdwlrq
wr wkh ehqfkpdun prgho/ fdoohg dftxlvlwlrq suredelolw| k|srwkhvlv/ suhhpswlrq wkhru|
fdq dovr dffrxqw iru wkrvh ulydov zkrvh vwrfn sulfh lqfuhdvhg zkhq wkh dftxlulqj up orvw1
Wkh suhglfwlrqv ri wkh suhhpswlrq wkhru| wv wkh gdwd pxfk ehwwhu wkdq hlwkhu wkh vlpsoh
h!flhqf| ru kxeulv dqg djhqf| prghov1
Uhihuhqfhv
^4` Duurz/ N1 +4<95, Hfrqrplf Zhoiduh dqg wkh Doorfdwlrq ri Uhvrxufhv iru Lqyhqwlrq
lq wkh Udwh dqg Gluhfwlrq ri Lqyhqwlyh Dfwlylw|= Hfrqrplf dqg Vrfldo Idfwruv1 QEHU
Frqihuhqfh qr1 461 Sulqfhwrq Xqlyhuvlw| Suhvv1
^5` Eudgoh|/ P1/ D1 Ghvdl/ dqg K1H1 Nlp1 +4<;;, V|qhujlvwlf Jdlqv iurp Frusrudwh
Frqwuro1 Mrxuqdo ri Ilqdqfldo Hfrqrplfv 54/ ss1 6073
^6` Ehwwrq/ V1 dqg E1H1 Hfner +5333, Wrhkrogv/ Elg0Mxpsv/ dqg H{shfwhg Sd|rv lq
Wdnhryhuv/ Uhylhz ri Ilqdqfldo Vwxglhv iruwkfrplqj1
^7` Fudpwrq/ S1 +4<<;, Dxfwlrqv dqg Wdnhryhuv/ lq Qhz Sdojudyh Glfwlrqdu| ri Odz
dqg Hfrqrplfv/ Shwhu Qhxpdq +hg1,/ Orqgrq= PdfPloodq Suhvv/ 41 ss1 45504581
^8` Ghqhfnhuh/ U1 dqg Gdylgvrq/ F1 +4<;8, Lqfhqwlyhv wr Irup Frdolwlrqv zlwk Ehuwudqg
Frpshwlwlrq/ 491 UDQG Mrxuqdo ri Hfrqrplfv 49/ ss1 7:607;91
^9` Hfner/ E1 H1 +4<;6, Krul}rqwdo Phujhuv/ Frooxvlrq dqg Vwrfnkroghu Zhdowk/ Mrxu0
qdo ri Ilqdqfldo Hfrqrplfv 44/ ss1 57405:6
^:` Hfner/ E1 H1 +4<;8, Phujhuv dqg wkh Pdunhw Frqfhqwudwlrq Grfwulqh= Hylghqfh
iurp wkh Fdslwdo Pdunhw/ Mrxuqdo ri Exvlqhvv 8;/ ss1 658067<
^;` Hfner/ E1 H1 +4<<5, Phujhuv dqg wkh Ydoxh ri Dqwlwuxvw Ghwhuuhqfh/ Mrxuqdo ri
Ilqdqfh 7;/ ss1 43380435<1
69^<` Hfner/ E1 H1/ Jldppdulqr/ U1 P1 dqg Khlqnho/ U1 O1 +4<<3, Dv|pphwulf Lqirupdwlrq
dqg wkh Phglxp ri H{fkdqjh lq Wdnhryhuv/ Uhylhz ri Ilqdqfldo Vwxglhv 6/ ss1 6760
6981
^43` Hfner/ E1 H1 dqg Zlhu/ S1 +4<;8, Dqwlphujhu Srolf| xqghu wkh Kduw0Vfrww0Urglqr
Dfw= D Uhh{dplqdwlrq ri wkh Pdunhw Srzhu K|srwkhvlv/ Mrxuqdo ri Odz dqg Hfr0
qrplfv 5;/ ss1 44<047<
^44` Iduhoo/ M1 dqg Vkdslur/ F1 +4<<3, Krul}rqwdo Phujhuv= Dq Htxloleulxp Dqdo|vlv/
Dphulfdq Hfrqrplf Uhylhz ;3/ ss1 43:04591
^45` Ilvkpdq/ P1 M1 +4<;;, D Wkhru| ri Suhhpswlyh Wdnhryhu Elgglqj/ UDQG Mrxuqdo
ri Hfrqrplfv 4</ ss1 ;;04341
^46` Jloehuw/ U1 dqg Qhzehu|/ G1 +4<;5, Suhhpswlyh Sdwhqwlqj dqg wkh Shuvlvwhqfh ri
Prqrsro|/ Dphulfdq Hfrqrplf Uhylhz :5/ ss1 84708591
^47` Jrzulvdqndudq/ J1 +4<<<, D G|qdplf Prgho ri Hqgrjhqrxv Krul}rqwdo Phujhuv/
UDQG Mrxuqdo ri Hfrqrplfv 68/ ss1 890;61
^48` Mduuhoo/ J1 D1/ Eulfnoh|/ M1 D1 dqg Qhwwhu/ M1 P1 +4<;;, Wkh Pdunhw iru Frusrudwh
Frqwuro= Wkh Hpslulfdo Hylghqfh Vlqfh 4<;3/ Mrxuqdo ri Hfrqrplfv Shuvshfwlyhv 5/
ss1 7<09;1
^49` Mhklho/ S1 dqg Progrydqx/ E1 +5333, Dxfwlrqv zlwk Grzqvwuhdp Lqwhudfwlrq dprqj
Ex|huv/ zrunlqj sdshu1
^4:` Mhqvhq/ P1 +4<;9, Djhqf| Frvw ri Iuhh Fdvk Iorz/ Frusrudwh Ilqdqfh dqg
Wdnhryhuv/ Dphulfdq Hfrqrplf Uhylhz :9/ ss1 656065<1
^4;` Mhqvhq/ P1 +4<;;, Wdnhryhuv= Wkhlu Fdxvhv dqg Frqvhtxhqfhv/ Mrxuqdo ri Hfr0
qrplf Shuvshfwlyhv 5/ ss1 5407;1
^4<` Mhqvhq/ P1 dqg Uxedfn U1 V1 +4<;6, Wkh Pdunhw iru Frusrudwh Frqwuro/ Mrxuqdo
ri Ilqdqfldo Hfrqrplfv 44/ ss1 80831
^53` Ndplhq/ P1 L1 +4<<5, Sdwhqw Olfhqvlqj/ lq Kdqgerrn ri Jdph Wkhru|/D x p d q q /
U1 dqg Kduw/ V1 +hgv1,/ Qruwk0Kroodqg/ Dpvwhugdp
6:^54` Ndplhq/ P1 L1 dqg Wdxpdq/ \1 +4<;7, Wkh Sulydwh Ydoxh ri d Sdwhqw= D Jdph
Wkhruhwlf Dqdo|vlv/ Mrxuqdo ri Hfrqrplfv +vxssohphqw, 7/ ss1 <6044;1
^55` Ndplhq/ P1 L1 dqg Wdxpdq/ \1 +4<;9, Ihhv yhuvxv Ur|dowlhv dqg wkh Sulydwh Ydoxh
ri d Sdwhqw/ Txduwhuo| Mrxuqdo ri Hfrqrplfv 434/ 7:407<51
^56` Ndplhq/ P1 L1 dqg ]dqj/ L1 +4<<3, Wkh Olplwv ri Prqrsrol}dwlrq Wkurxjk Dftxlvl0
wlrq/ Txduwhuo| Mrxuqdo ri Hfrqrplfv 438/ 79807<<1
^57` Ndplhq/ P1 L1 dqg ]dqj/ L1 +4<<4, Frpshwlwlyho| Frvw Dgydqwdjhrxv Phujhuv dqg
Prqrsrol}dwlrq/ Jdphv dqg Hfrqrplf Ehkdylru 6/ ss1 656066;1
^58` Ndplhq/ P1 L1 dqg ]dqj/ L1 +4<<6, Prqrsrol}dwlrq e| Vhtxhqwldo Dftxlvlwlrq/ Mrxu0
qdo ri Odz/ Hfrqrplfv/ dqg Rujdql}dwlrq </ ss1 538055<1
^59` Ndw}/ P1 dqg Vkdslur/ F1 +4<;8, Rq wkh Olfhqvlqj ri Lqqrydwlrqv/ Udqg Mrxuqdo
ri Hfrqrplfv 49/ 83708531
^5:` Ndw}/ P1 dqg Vkdslur/ F1 +4<;9, Krz wr Olfhqfh Lqwdqjleoh Surshuw|/ Txduwhuo|
Mrxuqdo ri Hfrqrplfv 434/ 89:08<31
^5;` Ohylq/ G1 +4<<3, Krul}rqwdo Phujhuv= Wkh 830Shufhqw Ehqfkpdun/ Dphulfdq Hfr0
qrplf Uhylhz ;3/ ss1 456;045781
^5<` Proqdu/ M1 +5333, Dxfwlrqv zlwk hqgrjhqrxv h{whuqdolwlhv dqg vljqdolqj/ zrun lq
surjuhvv1
^63` P|huv/ V1 F1 dqg Pdmoxi/ Q1 V1 +4<;7, Frusrudwh Ilqdqflqj dqg Lqyhvwphqw Ghfl0
vlrqv Zkhq Ilupv Kdyh Lqirupdwlrq Lqyhvwruv Gr Qrw Kdyh/ Mrxuqdo ri Ilqdqfldo
Hfrqrplfv 46/ ss1 4<:05541
^64` Shuu|/ P1 N1 dqg Sruwhu/ U1 K1 +4<;8, Roljrsro| dqg wkh Lqfhqwlyh iru Krul}rqwdo
Phujhu/ Dphulfdq Hfrqrplf Uhylhz :8/ ss1 54<055:1
^65` Uroo/ U1 +4<;9, Wkh Kxeulv K|srwkhvlv ri Frusrudwh Wdnhryhuv/ Mrxuqdo ri Exvlqhvv
8</ ss1 4<:05491
6;^66` Txhhq/ P1 +4<;<, Pdunhw Dqwlflsdwlrq ri Frusrudwh Wdnhryhu dqg wkh Jdlq iru wkh
Elgghuv/ xqsxeolvkhg grfwrudo glvvhuwdwlrq/ Wkh Dqghuvrq Vfkrro dw XFOD1
^67` Vdodqw/ V1 Z1/ Vzlw}hu/ V1 dqg Uh|qrogv/ U1 M1 4<;61 Orvvhv iurp Krul}rqwdo Phujhu=
Wkh Hhfwv ri dq H{rjhqrxv Fkdqjh lq Lqgxvwu| Vwuxfwxuh rq Frxuqrw0Qdvk Htxl0
oleulxp/ Txduwhuo| Mrxuqdo ri Hfrqrplfv <;/ ss1 4;804<<1
^68` Vlurzhu/ P1 O1 +4<<:, Wkh V|qhuj| Wuds1 Krz Frpsdqlhv Orvh wkh Dftxlvlwlrq
J d p h / W k hI u h hS u h v v /Q h z\ r u n 1
^69` Vrqj/ P1 K1 dqg Zdonolqj/ U1 D1 +5333, Deqrupdo uhwxuqv wr ulydov ri dftxlvlwlrq
wdujhwv= D whvw ri wkh cdftxlvlwlrq suredelolw|* k|srwkhvlv/ Mrxuqdo ri Ilqdqfldo
Hfrqrplfv 88/ ss147604:41
^6:` Vfkzhuw/ Z1 J1 +4<<9, Pdunxs Sulflqj lq Phujhuv dqg Dftxlvlwlrqv/ Mrxuqdo ri
Ilqdqfldo Hfrqrplfv 74/ ss1 48604<51
^6;` Vwljohu/ J1 +4<83, Prqrsro| dqg Roljrsro| e| Phujhu/ Dphulfdq Hfrqrplf Uhylhz
73/ ss1 560671
^6<` Vwloopdq/ U +4<;6, H{dplqlqj Dqwlwuxvw Srolf| Wrzdugv Krul}rqwdo Phujhuv/ Mrxu0
qdo ri Ilqdqfldo Hfrqrplfv 44/ ss1 55705731
^73` Wuhyorv/ Q1 J1 +4<;:, Frusrudwh Wdnhryhu Elgv/ Phwkrg ri Sd|phqw/ dqg Elgglqj
Ilupv* Vwrfn Uhwxuqv/ Mrxuqdo ri Ilqdqfh 75/ ss1 <760<961
^74` X1V1 Ghsduwphqw ri Mxvwlfh dqg Ihghudo Wudgh Frpplvvlrq1 +4<<5, Krul}rqwdo
Phujhu Jxlgholqhv
^75` Zhvwrq/ M1 I1/ Fkxqj/ V1 N1 dqg Vlx/ M1D1 +4<<:, Wdnhryhuv/ Uhvwuxfwxulqj dqg
Frusrudwh Jryhuqdqfh/ 5qg hglwlrq Suhqwlfh0Kdoo/ Lqf1
^76` Zlooldpvrq/ H1 R1 +4<9;, Hfrqrplhv dv dq Dqwl0Wuxvw Ghihqfh= Wkh Zhoiduh Wudgh0
R/ Dphulfdq Hfrqrplf Uhylhz 8;/ ss1 4;0691
6<